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TYPHUS AND TYPHOID FEVERS. 



PREFACE. 



The diseases considered in the following pages constitute a group 
with most of which the general practitioner is more or less familiar ; 
it has, therefore, been my aim to describe them at greater fulness 
than is usual in the text-books, yet without the extreme elabora- 
tion that mars the usefulness of some of the special treatises. Brief 
historical sketches have been introduced, and considerable attention 
has been given to the subject of the special causes of particular dis- 
eases, as well as to their clinical phenomena and their anatomical 
lesions. Purely theoretical considerations have been, as a rule, omitted, 
and all controversial matters have been disregarded. The sections upon 
treatment are designed to represent recent practical knowledge, rather 
than to do justice to the changing opinions of which that knowledge is 
the outgrowth. 

With reference to the title of the book, it is to be admitted that, 
despite general usage and the highest; modem authority, the classifica- 
tion of the infectious diseases, and in particular of those commonly 
known as the Fevers, is unscientific and provisional. Diseases being 
processes and not entities, are properly to be classified upon an etio- 
logical basis. Our knowledge of tlie exciting causes of the Fevers does 
not as yet admit of the employment of such a principle of classifica- 
tion. Much, however, has been learned within recent years, and new 
facts are from day to day being brought to light : the expectation that 
more exact and definite knowledge of the special causes of the Fevers 
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will, in the near future, lead to a more satisfactoiy nosological sjsteni, 
is not without warrant. 

Meanwhile, we must content ourselves with groupings based upon the 
broad clinical aspects of diseases. From this point of view, the affec- 
tions treated of in this volume constitute a group sufficiently well de- 
fined. They are characterized by notable, persistent elevation of tem- 
perature, and steady continuance to a definite termination. 

The group might have been made larger or smaller, but the time 
has not yet come, it seems to me, to include pneumonia, diphtheria, and 
acute rheumatism, among the Fevers, and I can find no reason, seeing 
that the eruptions of dengue are variable and inconstant, for classing 
it among the exanthematous diseases. 

I desire to express my thanks to my friend. Prof. Wm. H. Greene, 
for assistance in reading and correcting the proofs, and for several im- 
portant suggestions as to the arrangement of the topics. 



JAMES G. WILSON. 



1487 Walnut bt., Phtladblphia. 
88th Maroh, 1881. 
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THE CONTINUED FEVERS. 



INTEODUCTIOK 



I HAVE been asked to write an introduction to Dr. Wilson's work 
on Fevers, and I shall choose for my subject that most important one, 
the management of Fever. For what is the study of its causation, 
what the care in its discrimination, what the close pursuit of the le- 
sions in solids and in blood, unless we are thus to be led to a more 
clearly conceived, more thoughtful, more successful management of 
the Fever ? As the scope of this work is limited to the Continued 
Fevers, so my remarks will chiefly refer to them. But there is little 
that I shall say that in the main would not be applicable to the other 
members of the great family of Fevers. 

We naturally have to consider, first, the general management of the 
fever, as it is influenced by the arrangements of the sick-room, and by 
the attendance to the wants of the patient — those things which imply 
his nursing. Now, we all agree that good nursing is essential ; but 
do we all enforce it, and continue to superintend it ? The physician 
who lays aside his watchfulness on these points, finds at any moment 
that he is combating with one of his chief weapons broken in his 
hand. Eeports from the nurse— written when practicable, inspection 
of the arrangements for ventilation, for destroying the discharges, for 
insuring the cleanliness of the patient, should form part of the occupa- 
tion of at least one of the daily visits. 

So much has been said of late years of the functions of the nurse, 
and there are now so many more well-trained nurses, that it will be 
quite unnecessary here to go into any details of the nursing of fever- 
patients. But the last word on this subject can never be spoken. It 
never can be too strongly enforced that cleanliness, cheerfulness, and 
regularity, are the three great qualities needed in the sick-room. 

The cleanliness consists in keeping him personally clean — in spong- 
ing him with cool or tepid water, or with vinegar, or bay-rum and 
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water, morning and evening, only parts of the body at a time, if 
more fatigue him ; in seeing to it that his linen is unsoiled ; and that 
the room is not encumbered with anything useless, and that all objects 
are free from stain and in good order. The cheerfulness sustains his 
spirits, and, until his nervous system is stricken with obtuseness, is a 
vast comfort and aid during his dreary, restless hours. 

The regularity is indispensable ; everything must be given at hours 
arranged by the physician. "Well-meant but injudicious kindness may 
give food and medicine of tener, or fail to give them, fearing to disturb. 
But well-meant though injudicious kindness may thus hasten or cause 
death. Except under the most potent of causes, tlie schedule arranged 
by the physician must not be departed from. Of course, in these 
directions some latitude will be left as to how long the patient may 
be allowed to sleep, or under what circumstances a dose may be re- 
peated or be omitted. But a careful physician indicates this latitude 
with his directions. 

Besides these points essential to good nursing, there are others — 
some quite, others almost equally important. Equally important cer- 
tainly is ventilation, admitting light and air both, not excluding them as 
if they were poisonous. To admit light is to influence the nervous sys- 
tem favorably, to keep the half -dreamy, wandering attention aroused, to 
procure better sleep by marking the alternations between day and night 
and invoking the force of habit, to moderate often a delirium. To ad- 
mit pure air is to give the respiratory functions their full play and to 
furnish the changed blood with the means requisite for its revival. 
Moreover, it cools the atmosphere, which indeed, even in winter, should 
be kept at a very moderate degree of heat ; and this, to the patient 
consumed witlx fever, is both grateful and salutary. We see what a 
calamity a hot atmosphere is if we are obliged to treat severe cases of 
typhoid fever in our cities during the summer months. They are 
likely to do badly — the heat adds to their gravity and prostrates the 
nervous system. I have often attempted to cool the atmosphere by 
artificial means, and have used, with at least partial success, cloths 
wrung out in ice-water, and hung up near an open window ; I have re- 
sorted to blocks of ice that are allowed to melt in the room, and to the 
hand-ball atomizer charged with ice-water or cologne and water, so as 
to fill the room with the spray. But, with all, the torrid weather of our 
heated term is a terrible drawback in the treatment of grave fevers. 

Another important point in the care of the sick person is that he 
should not be needlessly disturbed. And here it is where the well- 
trained professional nurse is such an advantage. Fussiness is a de- 
structive quality ; and ignorance is always fussy. Nurses who know 
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their busineM bnt imperfectly are apt to be always in motion, always 
addrogeing the iinfortimatc patient, keeping him awake when he wants 
to Bleep, constantly forcing driuka on him, never resting themselvee or 
letting him rest. And it must be said that the overanxious eye and 
hand of affection are sometimes as injurious as the annoyance of the 
well-meaning, Dieddlesouie nnrse. The solitude which implies seve- 
rance from loving watchfulness is very bad ; but it may be better than " 
the nnrest which loving watchfulness mialii-ected occasions. 

A fever-patient should be put to bed early ; it saves his strength. 
We see what conies of not doing it, in the restdt of the so-called walk- 
ing cases, especially in tj'p'"3i<i fever and in yellow fever; they are 
Tery apt to do badly. But liow long shoiild the patient be kept in 
bed 1 I think not too long. To pnt him to bed early and to let him 
up early is my rule. If llie thermometer for three 01* four days ha\o 
marked a normal evening temperature, I allow him to get np, at first 
for half an hour or less, and then daily more and more. I have known 
this plan succeed admirably in what seemed a protracted convalescence, 
and put a stop to night-sweats and to ten iperatnre- rises to 100°; for 
I think we may keep the temperature at that, or let it go back to 
that, by allowing the patient to stay too long in be<I. 

The diet varies, of course, with the cliaraeter of the fever. The 
typhoid fever patient, with his ulcerating intestine, will not bear the 
same diet as the typhiw fever or catarrhal fever patient. Yet in tlm 
main tliero is such a thing as a fever-diet, and that is, a restricted diet 
of bland, easily digested substances. The coated state of the mucous 
membrane, tlie difficulty of digestion, the lack of appetite, make the 
rack man turn almost with disgust from other food. Ilenee, broths, 
and milk, and farinaceous food form tlie staple of the diet, whether he 
have an intestinal lesion or not ; and by tlie loathing for food Katuro 
restrictB the diet, whether we restrict it or not. Indeed, since the 
memorable words which Graves chose for Ins epitaph—" He fed fevers" 
— it cannot be said that the English -speaking I'aces, at least, attempt to 
curtail tho diet much. Our error, I think, is now in the other direc- 
tion ; in the earlier stages of the fever we do not curtail it enough. As 
regards the character of food, while the articles mentioned are those 
generally most acceptable, they need not, except in the case of typhoid 
fe^-er, l>e as rigidly adhered to as is the wont. If tho patient crave 
other food — crave solid food not actually indigestible, he may have it 
Jjater in the febrile malady assuredly the tone of the stomach may be 
better sustained by some solid than by so much liquid nourishment. 

From the cruel practice of refusing water to the fever-stricken pa- 
tient, there has been, we all know, a strong reaction. And it is one ol 
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the doctrines now nnreservedlj taught, to allow the patient an nnlimited 
supply of pore water or of other bland fluid. That in the main this is 
right, there can be no question. It is not simplj a gratification to 
quench the burning thirst, but it means to get rid of the poison and of 
broken-down tissues by keeping skin and kidneys active. Yet, is it 
proper that the supply should be unlimited ? I think we have gone 
too far in saying that it shall be. Yery large supplies of water mean 
that the vessels of the stomach are constantly full, that the process of 
taking up liquid food is retarded — ^nay, that the desire for the really 
essential nourishment is greatly lessened or is changed to repugnance. 

Closely connected with the subject of food and drink is that of 
stimulants. I cannot here go into the question of giving alcohol in 
fevers, because the propriety or impropriety has to be judged in each 
fever, and general statements are apt to be misleading. We cannot 
make hard-and-fast rules that will apply equally in typhoid and in in- 
fluenza, in cerebro-spinal fever and in relapsing fever. Still there 
are, besides many special indications, some comprehensive ones which, 
though in different degree, turn up .in all fevers, and are to be met in 
the same way. Whenever there are signs of failing circulation, when- 
ever the action of the heart becomes enfeebled, stimulants are de- 
manded. And we have no better guide in this than the law Stokes 
enunciated long since in typhus fever, and which more recent observa* 
tions have applied to typhoid — the state hi tlie first soimd of the heart, 
Tliis, indeed, can be made use of with advantage in all fevers. Let 
the first sound become short, indistinct, almost suppressed, and we 
have a certain indication for alcohol ; the fainter the first sound, the 
more urgent is the stimulus required. Now, the pulse aids also in 
determining tlie question ; yet it is not so certain. But botli pulse and 
heart-souriOs are much more available than the sphygmograph, which, 
though employed by some, is quite unsuited to the exigencies of pro- 
fessional life in framing the treatment of fever-cases. 

Tremor and delirium are other signs which call for stimulants ; 
they are mostly the result of failing nervous power. Yet, certainly 
with reference to delirium, we cannot make our rule too absolute. 
Delirium may be due, not to defective nerve-energy and poisoned blood, 
but to intracranial mischief, though, excepting cerebro-spinal fever, 
such is rarely the case. 

Wo now arrive at the treatment of fever by strictly medicinal 
means. At the very threshold we come across the inquiry: Are 
there special plans of treatment for these fevers of the Continued 
Type — plans of treatment approaching to specifics, leading rapidly to 
cure — Shaving, in other words, the power or something like the power, 
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which the preparationB of bark exert over tlie fevers of tlie Periodical 
Type ! Or are we iu Uie main still forced to treat tlie fevers on what 
is called tlie rational plan — to treat, therefore, chiefly the sjinptomB 
until tlie poison is eliminated or ita results diimppear ? It may be a 
humiliating statement, hut it is true that i[i the main such is tlie case. 
There are in some fevers special plana of treatment which aim at 
modifying the poison or the disease itself, which are, I believe, worthy 
of confidence, and are better than tlio so-called rational treatment ; 
Buch I hold to be, for instance, the treatment of tlie tj'ph-fevers by the 
mineral acide, of cerebro-spinal fever by opium. But these plans of 
treatment are few, and are not pre-eminent and striking. The result, on 
the whole, is better when they are employed, yet they are not curative 
in tlie highest degree ; and under any circumstances, there are but & 
scanty number which have stood the test at all. Most of tlie special 
plans pi-oposed are mixed up with a quantity of unmistakable rubbish, 
and have been cleared away ; the accumulated experience of many 
minds acting as an ultimate court of appeal has givcu judgment in 
favor of very few, and among these have not been any based on 
remedies of extraordinary kind or preconceived action. The best 
high road to success is stil! the high road of the commonplace. 

Eut it would be as illogical as absurd to suppose that we shall 
never possess tlie coveted means really to cure the continued fevers. 
Doubtless, to tlio physician of the time of Charles V. the radical and 
speciiic treatment of the malarial fevers appeared as hopeless and re- 
mote as the radical and specific treatment of the continued fevers ap- 
pears to the Bcientiflc inquirer of our day. 

If, tlien, we are still obliged to treat the fevera of continued type 
rather on general principles than by remedies that are specific, we have 
to look to those indications, and to depend largely on those agents which 
enable us to control the fever-process. Among these indications tliere 
are a few of paramount importance. 

One, certairdy, is to watch and to keep up the secretions. It ia bet- 
ter for every fever tliat the skin should be moist, than that it should 
be harsh and dry. It is better that the urine should be abundant, than 
that it should l>e scanty and thick with tissue-waste. And it is not 
enongh to judge by the rough tests with which the older physiciana 
were familiar — we must resort to the more accurate chemical means. 
Testing the urine for albumen has much significance. It is some kind 
of guide to the depth of the impression the fever-poison has made on 
blood and nervous system. The abnormal ingredient is not present in 
light cases ; it is rarely absent in grave ones. "Watching the stools, too, 
and aecing that they ore regular, is of value. Leaving out tlie special 
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character which comes from the lesion in typhoid fever, in all fevers 
we can judge by them whether the food taken, be it solid or milk, is 
being digested; whether, therefore, it had better be continued or 
changed. 

To reduce the elevated temperature of the fever is to all a most im« 
portant, and to some the most important indication. This is accom* 
plished by sponging the skin with cool water, by seeing that it acts 
freely, and by the use of drugs which lower temperature. But the 
most potent agent undoubtedly is the cold bath, and the treatment of 
fevers, especiidly of typhoid fever, by cold baths, is one which is now 
being strongly urged on professional attention. Some employ it in 
all cases, others only in tliose in which the temperature exceeds 103°. 
To carry out this apyretic treatment effectually requires, however, such 
constant repetition of the bath, such extreme care in the assistants, 
such facilities for resorting to it without fatigue, and such implicit obe- 
dience on the part of the patient, or ratlier of his friends, that in pri- 
vate practice, at least, it is in this country impracticable. And it is not 
settled that for ordinary cases it is so superior to other plans that we 
are bound to insist' upon the discomfort and annoyance which attend 
it. Still, for cases of very high temperature, cases of about 105** or up- 
wards, unless extreme exhaustion or some other contra-indication for- 
bids, it is right to resort to it. High temperature then becomes in 
itself dangerous to life, and wo try to subdue the bad symptom to pre- 
serve life. I have several times in the last few years made use of the 
cold-water treatment under these circumstances, and seen it act well. 
I have also known the cold-water bath to overcome that bad and de- 
structive symptom of fever, sleeplessness, where anodynes had failed. 

Other means to reduce the temperature are quinine and the salicylate 
of sodium. Quinine in large doses has, on the whole, proved its power 
to do so, certainly in typhoid and typhus fevers. Yet it is sometimes 
disappointing, particularly in this, that the effect gained is not at all per- 
manent. Moreover, we must be careful not to infer tliat sulphate of 
quinia is to be employed in all the fevers of the continued type, to 
bring about the results mentioned. Clinical experience will have to be 
recorded for its use in each fever. Granting that it always has the same 
effect, such large doses cannot be given with impimity in various and 
dissimilar pathological conditions ; and it is veiy possible that, while 
tliey reduce the temperature, they may aggravate the disease or some 
of the lesions. That this does not happen in typhoid and typhus fever, 
has, I tliink, been proved ; for the other members of the group the 
problem has not, from this point of view, been worked out. Salicylate 
of sodium is too new a remedy to have been fairly tested ; that it re- 
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tb&n quiiiia, and acting, ae it oftea does, as a depressant to the lieart^ 
its uso in low fevers will require coueiderable caution. 

To control and influence the circulation is an indication nocond to 
none in the treatment of the continued fevers. In those, far rarer in- 
Btances, in which the circulation is too active and the powers of the heart 
increased — in fevers, therefore, of wliat were formerly called ardent or 
inflammatory tj-pe, there is in my experience no remedy equal to aco- 
nite in quieting heart and pulse. In the much more uaual indication of ' 
defective cardiac action which sooner or later is apt to show itself in 
the courKO of most fevers, alcohol steadies the feeble heart more cer- 
tainly than anytliing else. Quinia in small doses, or strychnia, aids ; 
hut alcohol e.verta by far the most influence. Digitalis, from which wo 
might expect so much, has disappointed me ; at least it has done so re- 
peatedly in tj-phoid fever. 

There is another point connected with the management of fevers aa 
important as any that has heen stated. It refers not to the sick-room, '. 
nor to the sick man, but to the doctor : he must manage himself. Noth- I 
ing is worse llian a vacillating physician, whom each motion, each wish ' 
of the patient, each suggestion of the nurse or of the family, affects. 
Blown hither and thirher by every breath, incapable of taking a broad 
view of the case, his treatment soon becomes as irresolute aa himself, 
and directions and bottles accumulate with bewildering rapidity. Tlie 
fewer drugs that are used, the better ; the greater the decision with which 
the drugs are used, the better. To do this effectually the physician must 
iinderataud the mode of onset of the fever, its probable length, ita 
natural course, the succession and duration of each symptom, its de- 
]>endenee or non -dependence upon a fixed lesion, the kind of complica- 
tion likely to arise and the time at which it is apt to set in ; he must, in 
one word, be pathologist as well as physician, lie then knows when to 
act and when not to act. And in so doing we have learned equally 
from men and nature. From men we have learned what agents to 
employ when we wish to make strong impressions ; from nature the 
oBelesEncss or folly of such attempts when the fever is pursuing aneven 
course. 

Yet, to treat a case with the best chance of Buccesa, etill eometbing 
else is required — the practical skill which takes note of the epidemic 
influence prevailing ; which recognizes that all cases are not alike bocanse 
they bear the same name ; which does not overlook that in the same dis- 
ease apparently the brunt may fall primarily on this oi^n or on that 
organ, that the nervoaa Byetem or the circulation may suffer dispropor- 
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tionately and exceptionally from the onset, or, as in fevers of the worst 
form, be overwhelmed together ; which lays stress on peculiarity of 
causation, of temperament, of constitution ; which sees, therefore, not 
only the disease in the sick man, but the sick man in the disease. And 
another quality entersiinto the achievement of greatest success — ^the 
tenacity which never abandons a case while there is life. In diseases 
that are self -limited, to continue to sustain to the last is to give nature 
the chance of exerting a power of recuperation which art cannot 
gauge. 

J. M. DA COSTA. 



I. 

SIMPLE CONTmUED FEVER. 

Dbfinition. — A continued fever, not due to specific cause, usually of 
short duration, lacking the distinguishing characteristics of the other 
fevers, rarely fatal in temperate climates, and showing, when death 
occurs, no characteristic lesion. 

Synonyms. — ^Febricula; Ephemeral fever; Common continued fever; Sun 
and Heat fever; Ardent continued fever; Febris continua simplex ; 
Synocha. 

Much confusion has arisen in consequence of the use of the term sim- 
ple continued fever, by different authors, to designate several distinct 
affections. It has been a category for many cases of uncertain character. 
It has been made to include cases arising during epidemics of fever, as 
for example, typhus or yellow fever, that have lacked the distinguishing 
features of the prevalent disease on the one hand and the traits of the 
other essential fevers on the other. It has been applied where enteric 
fever and remittent were endemic, to cases of fever occurring side by side 
with these maladies, yet not showing the typical pathological events 
which attend them, or showing them to so faint a degree as to bafBe the 
judgment of the observer. Further observations, conducted with great 
care and analyzed in sufficient numbers, are needed to determine the no- 
sological relations of such cases. It is probable that they are not of non- 
specific origin in most instances, but that, by reason of the smallncss of 
the dose of the fever-producing poison, or an imperfect susceptibility on 
the part of the individual, the specific fever is of such mildness that its 
characteristic phenomena are not made manifest — it is, in other words, 
" abortive." Cases of this kind do not correspond to the definition of 
simple continued fever. These views have led some observers to deny 
even the existence of the fever under consideration as a distinct affection. 
Practitioners of medicine in every clime are familiar with the fever called, 
from its transient character, ephemera and febricula. From a duration 
of one, two, or three days, which is common, this fever may, without other 
modification, in rare examples, be extended over a period of ten or twelve 
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days. It is therefore proper to include under the heading, simple fever 
or simple continued fever, all essential continued fevers that are dearly 
of non-specific origin, whether they be in the strict sense of the term 
ephemeral, or be prolonged through several days. As Flint ' has poiiited 
out, the diminutive term febricula has relation to the duration of the fever 
rather than to its intensity. In many instances the fever is intense. 

While the affection known as sunstroke is properly referred in sys- 
tematic treatises to the diseases of the nervous system. Professor H. C. 
Wood ' has shown that its phenomena are those of fever of great intensity, 
and that the continued fever following exposure to the sun or to a pro- 
longed high temperature, differs from sunstroke in degree and not in kind. 
The terms sun fever and heat fever, are therefore properly applicable, to 
the febrile affections brought about by the action of these causes. 

Etiology. 

It results, from what has been already said, that only those fevers can 
be regarded as simple that are due to non-specific causes — ^that are, in 
fact, neither contagious nor miasmatic. It is also important, theoretically 
and in practice, to exclude all symptomatic fevers, such as the fever which 
follows traumatism and surgical procedures, the formation of abscesses, 
other local inflammations, and hectic fever. It is indeed the more impor- 
tant because in frequent instances the symptomatic fever bears a strong 
clinical resemblance to ephemera. This discrimination is important on 
theoretical grounds, because the one is secondary to and dependent upon 
a primary disorder of which it is no more than a symptom, the constitu- 
tional disturbance resulting from local irritation ; whilst the other is in 
itself the primary disease and the result of causes affecting the nervous 
system at large without determinable local lesion. It is important in 
practice, by reason of its obvious influence upon diagnosis and treat- 
ment. 

Many different causes are known to be capable of producing the train 
of febrile phenomena which constitutes simple continued fever. Among 
them may be named exposure to great heat or cold, excesses in eating 
and drinking, mental and bodily fatigue, excitement and violent emo- 
tions. Children, by reason of the relative instability of their nervous 
organization, are much more prone to this form of fever than adults. It 
is a malady more frequently encountered in summer than at other seasons 
of the year, and is often produced by the fatigues of travel and unwonted 
exposure to the sun. It is not unfrequently due to the combined influ- 
ence of the excitement, the physical exhaustion, and the exposure to the 
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* Sunstroke and Thermio Fever. Boylston Prize Essay, 1871. 
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direct rays of a mid-day sun, which are attendant upon surf-bathing. 
Many cases of simple continued fever occurred in Philadelphia at the 
time of the Centennial Exhibition in 1876. Citizens and strangers were 
alike exposed to the action of some of the most powerful causes of non- 
specific fever. The summer was unusually hot, the distances to be tra- 
versed were considerable, the fatigue of several successive days spent on 
the grounds of the exhibition was often beyond the sight-seer's powers of 
endurance. Add the excitement of mingling with vast throngs of en- 
thusiastic people, and at evening a hunger out of proportion to the di- 
gestive powers of jaded men and women, and it seems remarkable not 
that cases of fever occurred as often as they did, but that they were so 
comparatively rare. 

Clinical History. 

Simple fever begins abruptly. Prodromes are absent. J^assitude, a 
chill or chilliness, and a sudden rise in temperature, mark the onset of the 
disease. All the phenomena of fever are rapidly established. Hot skin, 
rapid pulse, thirst, headache, pain in the back and limbs, harass the patient 
from the beginning. The bowels are constipated, the urine diminished 
in quantity, and of high specific gravity. Except in- cases due to excesses 
at table, and the like, vomiting is uncommon. There is loss of appetite. 
The tongue is white and coated. The rise in temperature is not only very 
rapid, it is also in many cases very great. In the course of a few hours 
it may reach 39.4^ C. (103° F.) or even 40.5° C. (105° F.). The abruptness 
of the temperature rise, and the rapidity with which the maximum is 
reached are characteristic of this fever as compared with the other con- 
tinued fevers, with the exception of relapsing fqver. They are only 
shared in by some forms of malarious fever (intermittent), variola, measles, 
and pneumonia.' The continuance of the fever is usually of short dura- 
tion. In a few hours, or a single day, defervescence sets in and the tem- 
perature speedily falls to the standard of health — an instance of crisis. 
On the other hand, the fever may be prolonged through two, three, four, or, 
as has been pointed out above, to ten or twelve days, the normal body-heat 
being regained by several days of gradual defervescence — If/sis, 

The defervescence is often marked by copious perspiration, but this 
is not always the case. It is sometimes attended by vomiting or diarrhoea, 
by a copious deposit of lithates in the urine, or by epistaxis, or hemorrhage 
from the uterus or rectum.'. 

Simple continued fever is attended by no constant or characteristic 
eruption. 



* Aitken : Science and Practice of Medicine. Third American edition. 1872. 
' Mnrchi^on : The Continued Fevers of Great Britain. Second edition. 1878. 
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mental fatigue. It i» to bo borne in mind thftt these cases are never fatal, 
and that enteric feviir often presents the collection of symptomtt just de- 

The following case, observed and narrated by Prof. Flint, is a typical 
example of febricula as it is usually seen in childhood in the United 

States : 

A child, six oi UTan year* of age, while plajing out of doors, apparently in perfect 
lii':ilth. at noontima oomplained of illneaa and woa token home. Soon aftetwonl the 
uxillaiy temperaCniB waa KM" F. Thare wai do evidence of any lixul affection^ do 
reiDRdiea were preaoribed. At midnight the (ever waa diminiahad, after mvon bonn 
it was alight, and at noon the thermometer chowed abaanoe of (ever. There waa no 
return of the febrile oondition, although no preventive trealmeot was employed, and 
the nmal healtb was at oooo regained. 



Analysis of Symptoms. 

77ie temperalun. — The suddenness of the rise and of the rapidity with 
which the maximom,39.4'' C. (103° F. ) or 40.6= C. (105* F.), is reached, have 
been pointed oat. In mses tenninftting by well-marked crisis with criti- 
cal discharges, either io the common form of copious perspiration or from 
the bowels, the decline of the temperature is never so rapid as its oncom- 
ing. In cases of longer duration the fall usually takes the form of a pro- 
longed and gradual defervescence. 

7%» ttreiUation. — ^The pulie is in almost all cases frequent and full. 
In the tra m fonns it ia usually tense and binding. 

7h» Hg m H va ajfttem. — The tongue is white, furred; thirst is constant, 
often diatlMriDg ; loaa of appetite is usually complete ; the bowels arc, as 

I» nila hiam whioh there is little rariation, constipated till the terniina- 
tion of the attack ; vomiting, sare in oases brought about by excesses in 
bftting or drinking, and oooasionally at the onset of the severe variety of 
|Bie fever met with in the tropios, is uncoinmon; it occurs in some cases 
hs the febrile action subaidea. 
7As urme. — It is diminished in quantity, dark in color, and of very 
high apeoific gravity, L080-1035, with increase of solids, and particularly 
nf uroa. It presents the very type of febrile urine.* With the decline of 
the temperature the volnne of urine speedily augments, and copious de- 
I posita of urates occur. Albaminuria does not occur. In six oases, exam- 

■^^ined by Parkes, throughout the whole course of the disease the urine waa 
^^^^BTM albuminous. 

^^^^ ^V »kin. — ^The faM is flushed, the surface hot and dry. There is no 
ia erupUon. Oooasionally an erythematous blush is to be ob- 

■PaAaa on the Urine. 1860: 
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All eruption of herpes about the lips and nostrils is often observed 
at the close of the attack. Convalescence is rapid. 

Murchison describes four varieties of this form of fever, as follows : 

I. Abrupt seizure with chills or rigors ; the febrile action high ; quick, 
full pulse ; hot skin ; white, furred tongue ; great thirst, and no appetite ; 
constipation; scanty, high-colored urine; intense headache, with sometimes 
restlessness, sometimes drowsiness ; pains, as from bruises, in the limbs. 
The attack comes to an end in twelve, twenty-four, or thirty-six hours, and 
is properly called £^hemera, 

II. The pyrexia is occasionally prolonged over several days — rarely, 
however, exceeding ten. The pulse is frequent, full, hard, and bounding ; 
thirst and the heat of skin are intense ; headache is sharp and distressing; 
delirium sometimes occurs. Termination abrupt, with copious perspira- 
tion. This is the Synocha, or Inflammatory Fever of English writers of 
the last century. It is separable from ephemera only by the difference in 
duration. 

III. The Ardent Continued Fever of the tropics, as observed by 
Dr. Murchison among the European troops at Calcutta in 1853, and in 
Burmah in 1854, appeared to be merely an exaggerated form of the now 
rare synocha of Britain. Young, plethoric persons not yet acclimated were 
chiefly attacked. The fever prevailed during the hot, dry months, when 
the mercury usually ranged from 33.3° C. (92° F.) to 41° C. (106° F.) and 
never fell below 29° C. (84° F.). The symptoms in many cases com- 
mence after incautious exposure to the sun. A chill, or occasionally 
nausea and vomiting, ushered in the attack. To these speedily succeeded 
the frequent, full pulse, burning skin, flushed face, giddiness, intense 
headache, ringing in the ears, intolerance of light, restlessness, and sleep- 
lessness, \i(hich mark a difference from synocha in degree rather than any 
difference in kind. About the fourth or fifth day active delirium set in, 
followed by more or less unconsciousness, with contracted pupils and 
sometimes complete coma. Between the sixth and ninth days death took 
place, the patient remaining comatose to the end, or a copious perspira- 
tion occurred, followed by an increased flow of urine depositing copious 
urates, and convalescence. The subsidence of the fever was in some in- 
stances followed by sudden, or even fatal collapse. 

IV. The term Asthenic Simple Fever is suggested by Dr. Murchison 
for a variety of the form of continued fever under consideration, in whicli 
the febrile action is less intense and the duration more prolonged than in 
the varieties above mentioned. The patient loses appetite and strength; 
the pulse is frequent, but rather feeble than tense ; the tongue is slightly 
furred; the bowels are confined; some headache is present, and sleep is 
disturbed. These symptoms may extend over a period of two or three 
weeks without change, except as regards the patient's strength, which 
gradually fails. Sued attacks have been known to follow great bodily or 
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mental fatigue. It is to bo borne in mind that these cases are never fatal, 
and that enteric fever often presents the collection of symptoms just de- 
scribed. 

The following case, observed and narrated by l*rof. Flint, is a typical 
example of febricula as it is usually seen in childhood in the United 
States : 

A child, Bix or seTan years of age, while playing out of doors, apparently in perfect 
health, at noontime oomplained of illness and was token home. Soon afterward the 
axillary temperatnie was 104*" F. There was no evidenoe of any hx^al affection : no 
remedies were prewribad. At midnight the fever was diminished, after seven hours 
it was slight, and at noon the thermometer showed ahaenoe of fever. There was no 
return of the febrile condition, although no preventive treatment was employed, and 
the usual health was at onoe regained. 



Analysis of Symptoms. 

Tlie tempercUurt. — ^The suddenness of the rise and of the rapidity with 
which the maximum, 39.4** C. (103^ F.) or 40.5** C. (105** F.), is reached, have 
been pointed out. In oases terminating by well-marked crisis with criti- 
cal discharges, either in the common form of copious perspiration or from 
the bowels, the decline of the temperature is never so rapid as its oncom- 
ing. In cases of longer duration the fall usually takes the form of a pro- 
longed and gradual defervescence. 

7%e eircuialiofi. — The pulse is in almost all cases frequent and full. 
In the severer forms it is usually tense and binding. 

The digestive system. — ^The tongue is white, furred; thirst is constant, 
often distressing ; loss of appetite is usually complete ; the bowels arc, as 
a rule from which there is little variation, constipated till the termina- 
tion of the Attack; vomiting, save in cases brought about by excesses in 
eating or drinking, and occasionally at the onset of the severe variety of 
the fever met with in the tropios, is uncommon; it occurs in some cases 
as the febrile action subsides. 

lh€ yrme, — It is diminished in quantity, dark in color, and of very 
high specific gravity, 1030-1035, with increase of solids, and particularly 
of urea. It presents the very type of febrile urine.' With the decline of 
the temperature the volume of urine speedily augments, and copious de- 
posits of urates occur. Albuminuria does not occur. In six cases, exam- 
ined by Parkes, throughout the whole course of the disease the urine was 
never albuminous. 

77ie skin, — The face is flushed, the surface hot and dry. There is no 
characteristic eruption. Occasionally an erythematous blush is to be ob- 



* Parkes on the Urine. 1960. 
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•erred upon the loins aiid thighs; it diaappeus with the fever. The 
eruption of herpes ttpon the lips and nose is so coatBiQD at the doae of 
flimple continued fever tliat this disease has by some petaons been called 
Jltrpetic Fever. 

The nervout »;/tUm. — Chills or Hgon are Tarelr absent at the ooaet, 
except in younp children. Headache is a constant svmptoi 



c 


f 


._..,.. . 1 


+0. 
38B3. 

Jim 

36,65 


"«1 

loa 

102 

101 
100 
99 
98 


' .MZ. 




A 




/ 


\ 




/ 


\ 




/ 


„1 


A 


/ 




\ 


I 




\ 


^^^ 















9 


isi 


9 


■■ 


■ 


WM 




a 







'1 


1 


|l 




11 




H 


>1 


■ 


|9 




n 




n 


M 


i 


SB 




n 




n 


m 


^am 




■ 




■ 


Bhi 






in character, mid is somctiities described as throbbing or darting. It is in 

■evere cases intense. Delirium may follow it. Restlessness and sleep- 

lusneas are common ; on the other hand, the patient is in some instanoes 

I dull and drowsy. In the variety above described as the ardent fever of 
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liot climates, giddiness, intense headaohe, ringing in the ears, intolerance 
of light, musoae volitantes, restlessness and inability to sleep, pass into 
delirium, to be followed by stupor with contracted pupils, and this con- 
dition may deepen into coma, in which the patient dies. 

Duration. 

The whole sickness, as in the case of the child seen by Prof. Flint, 
above narrated, frequently does not last more than a few hours. Its du- 
ration, in the mild form of simple continued fever usually encountered in 
the temperate climates, is from three or four to six days, rarely longer 
than ten. Several oases seen by the writer in the summer of 1876, in 
Philadelphia, came to an end with free perspiration about the sixth day. 
The variety characterized by less active fever, and described as asthenic, 
may continue two or three weeks. 

Diagnosis. 

It is obvious, from what has been stated, that the diagnosis of simple 
continued fever cannot in all instances be positively established. This 
statement is not only true of the disease when seen early, but it is also 
true in some cases after the fever has come to its close and the patient 
has regained his health. A doubt, arising from the absence of sufficient 
evidence, must under some circumstances remain in the mind of the can- 
did practitioner as to whether the case has been in fact a simple non-spe- 
cific fever, or a mild, abortive, not well-characterized instance of one of the 
specific fevers. In order to arrive at a satisfactory diagnosis of simple con- 
tinued fever, the following considerations are to be taken into account: 

The occurrence of the fever after events that are thought to be ade- 
quate to cause it, as exhausting over-exertion, exposure to heat, excesses 
at table, and the like. 

The absence of any discoverable local inflammation, or of the history 
of any recent injury. 

The abrupt beginning, without prodromes; the rapid temperature-rise. 
The early severity of the febrile symptoms, commonly greater at the com- 
mencement than in either enteric fever or typhus, may sometimes aid in 
diagnosis. 

The duration, commonly short. 

The absence of eruption. 

Constipation and the absence of the abdominal symptoms of enteric 
fever. 

The absence of joint-pains, of jaundice, of the enlargement of the 
liver and spleen, which are early present in relapsing fever. 

Its sporadic occurrence and the absence or epidemic diseases. 
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Pboonosis and Mortality. 

The prognosis of simple continued fever in temperate climates is in 
the highest degree favorable as regards a complete recovery. Death 
rarely if ever occurs. There are no sequels, and perfect convalescence is 
rapid. Deaths reported as due to this cause are probably the result of 
enteric fever with latent abdominal symptoms. In the tropics simple 
fever becomes a formidable and frequently fatal disease. 

The post-mortem examinations conducted by Dr. Murchison in India 
revealed ** great congestion of all the internal organs, particularly of the 
lungs, liver, and spleen. The right side of the heart was full of firmly 
coagulated blood. The sinuses of the brain, and the pia mater were .also 
very vascular, and occasionally there was an increased amount of intra- 
cranial fluid." 

Martin* speaks of '^c6ngestive states of the cerebro-spinal organs." 
No characteristic lesions are met with. 

Tbbatmbnt. 

The diagnosis of simple continued fever being established, no special 
treatment is required in temperate climates. The disease tends to recov- 
ery. Neither complications nor sequels are apt to occur. The sufferings 
of the patient may be, however, greatly mitigated by judicious sympto- 
matic treatment. 

A purge, to be followed by saline diaphoretics and diuretics, may be 
ordered. Sponging the surface with cold water, or vinegar mingled with 
water, is grateful. If the arterial excitement be great, with a full, bound- 
ing pulse and throbbing head, aconite may be given in the form of the 
tincture of the root, gtt. j. — iij., q. s. h., the effect upon the pulse being 
closely watched. Restlessness and vigil may be relieved by the bromides 
or by chloral hydrate in gramme doses (gr. xv.), p. r. n. Thirst calls for 
the unstinted use of the alkaline aerated waters, Apollinaris, seltzer, 
Vichy, carbonic acid water; weak iced tea with lemon- juice is an ac- 
ceptable draught. By reason of the short duration of the fever in most 
cases, the supporting diet is not called for; custards, blanc-mange, jellies, 
and light broths, are all that the patient requires till with the deferves- 
cence appetite returns. 

The happiest results have seemed to follow, in my own practice, the 
treatment of ephemera and febrioula in children by purgation, followed 
by the frequently repeated administration of small doses of chloral hy- 
drate 0.06 — 0.20 gramme (gr. j. — iij.) quoque hor& vel q. s. h., with cool 

'James Renald Martin, F.R.S.: The Inflnenoe of Tropical OUmatet. New edi- 
tion. 1856. 



SIMPLE CONTINUED FEVER. 9 

drink as craved. But it is to be borne in mind that the inherent tendency 
of the sickness is to a speedy, and — as compared with other fevers — an 
abrupt termination, and that its course is in childhood almost always of 
brief duration, so that the most guarded deductions are to be drawn as to 
the apparent success attending measures of treatment aimed at cutting 
short the duration of the attack. There exists no doubt of the value of 
treatment in alleviating the urgency of some of the more distressing 
symptoms. 

Quinine, the mineral acids, a nutritious, readily digested diet, and wine 
are indicated in the so-called asthenic variety of simple continued fever. 

The ardent fever of the tropics demands, from its intense pyrexia and 
the urgency of the danger to life, energetic anti-pyretic measures. Cold 
affusion — the effect upon the temperature being carefully watched, ice- 
water enemata, quinine, digitalis, jaborandi, are remedies that would ap- 
pear to be most likely to do good in a disease often fatal by the very in- 
tensity and persistence of the fever-process, and the effect of the high 
temperature upon the tissues of the body, and more particularly upon the 
blood and the nervous system. This variety of simple fever is scarcely 
less closely allied to sunstroke in its pathology than in its causation, and 
demands, in fact, analogous therapeutic measures. 
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INFLUENZA. 

Definition. — A continued fever, usually of mild intensity, ooourring 
only in widely extended epidemics, and due to a specific cause; it is 
essentially characterized by early catarrh of the mucous membrane 
of the respiratory tract, and in many cases also of the digestive tract; 
by quickly oncoming debility out of proportion to the intensity of 
the fever and the catarrhal processes; and by serious nervous symp- 
toms. There is a strong tendency to inflammatory complications, 
especially of the lungs; uncomplicated cases are rarely fatal except 
in feeble and aged persons. The attack does not confer immunity 
from the disease in future epidemics. 

Synonyms. — ^Febris catarrhalis; Defluxio catarrhalis epidemicus; Catat- 
rhus a contagio; Rheuma epidemicum; Cephalalgia contagiosa; Epi- 
demic catarrhal fever; Tac; Horion; Quinte; Coqueluche; Ladendo, 
also written La Dando; Baraquette; G£n£rale; Coquette; Cocote; 
Allure; Follette; Petite poste; Petit courier; Grenade; La grippe; 
Ziep; Schaffhusten and Schafifkrankheit ; Huhner Weh; Blitz-Ka^ 
tarrh; Modefieber; Mai del Castrone. There are also several names 
indicating its supposed origin; thus, it has been called in Russia 
''Chinese catarrh;" in Germany and Italy, 'Hhe Russian disease;" 
in France, " Italian fever," " Spanish catarrh," and so forth. 

Of these names several are scientific, but the most are popular. The 
latter seem to be in many instances the more expressive and important. 
It is indeed a remarkable fact that in two instances at least the popular 
name for the disease under consideration has found its way widely into 
medicine and medical literature, almost to the exclusion of the studied 
terms by which science has sought to designate it; these are ** influenza" 
and " La grippe." 

I have omitted from the list of synonyms such obsolete and now 
meaningless terms as Peripneumonia notha (Sydenham, Boerhaave), Peri- 
pneumonia catarrhalis (Huxham), Pleuritis humida (StoU), as being of 



interest rtthcr to the student of medical history than to the student o 

FebriB calarrhalis, defiuxio catarrhalis, catarrhus epidemicus, rheui 
cpidemicum, are terms which retain with difficulty the place ^iven them 
I in the literature of influenza, by the medical authorities of a past century. 
Catarrhus a contagio (Uulleii) and cephalalgia contagiosa are derived 
Efroin a. view of the nature of the disease which has been the cause of much 
[controversy, and which must, as will be shown further on, be now ra> 
I garded as settled by a compromise. 

~ ndemic catarrhal Fever is, with its Latin equivalent, perhaps tin 
I most satisfactory of the so-called scientific names for the diiiease. 

In the popular names for the alTection there is to be noted an indioa- 
I tion of the natural character of some, at least of the peoples who have 
LsuiTered from its frequent visitation. Among the English it is k 

r epidemic cold, or, in deference to medical authority, as catarrh, 
r epidemic catarrh, and at present, both among the folk and with doA* 
influeoKa. Knglishmen are not then either quick to bc 
disease a resemblance to some common oircumstaoce or thing, nor U9- 
they disposed to make a joke about it. 

The Germans find obvious resemblances. In the labored respiration 
and the character of the cough they find a suggestion of a common epi- 
zootic affecting the sheep; hence Schafthusten (sheep-cough) and Schaff- 
krankheit (sheep- sickness); or, because the cough is like the crowing of a 
>ck and the disturbance of respiration and the rapid prostration suggest 
mblance to a common disease of the domestic fowl, it has been 
led Huhner Weh (chick en -disease, whooping-cough), and Ziep, which IS' 
about equivalent to "pip." They call it also, from its rapid invasio[^ 
Blitx-Kstarrh (lightning catarrh) and Modefieber (the fever in vogue), 

ich make a jest of everything, and the more serious th« 
l||«ubjeet the better the joke. Hence, they have found a new name for 
most every great epidemic of influenza, and each more trivial than the 
Hence, tac (rot); Iiorion (in jest, a blow); quinte, because the spella 
■Vccur at intervals of five hours (sic); coqueluche (a hood, or cowl), from tha 
leap worn by those suffering from the malady; and so on through the long 
Fliat given above. 

a grippe is from the Polish chrypka (Raucedo); it is thought, how* 

ar, by some writers, to be derived from agripper (to seize). 

Influenza is of Italian derivation. It is said that the disease received 

this name because it was attributed to the "influence" of the stars, or 

from a secondary signification of the word indicating something Huid, 

transient, or fashionable. 
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HisTOBicAL Sketch. 



Epidemics of influenza have been clearly recorded only since the be- 
ginning of the sixteenth century. There are numerous accounts of earlier 
epidemic diseases resembling it, but they are neither sufficiently particu- 
lar nor distinctive to warrant us in inferring its undoubted existence 
from them. It is supposed to be referred to by Hippocrates, who yet 
gives no exact description.* An outbreak in the Athenian army in Sicily 
(415 B.C.), recorded by Diodorus Siculus, has been supposed to be ittflu- 
ejiza. In spite of these statements, and those of others to the effect that 
it is a disease known from a remote antiquity, it may be said that no 
accounts can be confidently established, as referring to the disease now 
known as influenza, in the writings of classical antiquity.* 

As early as the ninth century several epidemics of catarrhal fever^ 
Italian fever and the like, which were probably influenza, were made mat- 
ter of history. In the year a.d. 827, a cough, which spread like the 
plague, was recorded. In 876 there appeared in Italy a similar epidemic, 
which spread rapidly over all Europe. It is related that dogs and birds 
suffered with symptoms not unlike those characterizing the affection in 
roan. In 976, Germany and all France suffered from a fever of which 
the chief symptom was cough. No epidemic is noted until two centuries 
later, when, in 1173> a widespread malady, of which the symptoms were 
chiefly catarrhal, raged in Europe ; while less important epidemics of a 
like character are recorded as having occurred during the following cen- 
tury (1239-1299). 

Parkes states that in the fourteenth century there are to be found 
records of six epidemics, and in the fifteenth seven great visitations of 
influenza are described. 

Aitken * speaks of a very fatal prevalence of influenza throughout 
France in 1311, and of an epidemic in 1403, in which the mortality was so- 
great that the courts of law in Paris were closed in consequence of the 
deaths. 

Influenza is mentioned in the '' Annals of the Four Masters" as hav- 
ing prevailed in Ireland in the fourteenth century, and a disease, ex- 
pressed by similar symptoms, is alluded to in early Gaelic manuscripts 
under the name of Creatan (creat, the chest). The disease is described 
also in an Irish manuscript of the fifteenth century, under the terms Fu- 
aoht and Slaodan.^ 

The first epidemic that prevailed in the British Isles, of which Any ac* 



> Parkes : Reynolds* System of Medicine, vol i 1868. 
* Zaelzer : Zierossen's Gydopeddia of Medicine, voL ii 1875. 
' Aitken's Practice of Medicine, vol. i. 1873. 
^Theophilns Thompson: Annals of Influenza. 1852. 
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curate description remains, is that of the year 1510. The disease came 
from Malta and invaded first Sicily, then Italy and Spain and Portugal, 
whence it crossed the Alps into Hungary and Germany as far as the 
Baltic Sea, extending westward into France and Britain. Its track 
widened over the whole of Europe from the southeast to the extreme 
northwest, and it is said that not a single family and scarce a person es- 
caped it. It was attended by '' a grievous pain in the head, heaviness, diffi- 
culty of breathing, hoarseness, loss of strength and appetite, restlessness, 
retchings from a terrible tearing cough. Presently succeeded a chilli- 
ness, and so violent a cough, that many were in danger of suffocation. 
The first day it was without spitting ; but about the seventh or eighth 
day much viscid phlegm was spit up. Others (though fewer) spat only 
water and froth. When they began to spit, cough and shortness of 
breath were easier. None died except some children. In some it went 
off with a looseness ; in others by sweating. Bleeding and purging did 
hurt." * Blisters were commonly employed ; two each upon the arms and 
legs, and one to the back of the head. 

The description of influenza is sufficiently clear to place the nature of 
this epidemic beyond all doubt. 

The epidemic of 1557, starting westward from Asia, spread over 
Europe and then crossed the Atlantic to America. It circumnavigated 
the globe. The malady broke out in England after a season of unusual 
rain and a period of great scarcity of corn, in the month of September. 
" Presently after were many catarrhs, quickly followed by a most severe 
cough, pain of the side, difficulty of breathing, and a fever. The pain was 
neither violent nor pricking, but mild. The third day they expectorated 
freely. The sixth, seventh, or at the farthest the eighth day, all who had 
that pain of the side, died ; but such as were blooded on the first or 
second day, recovered on the fourth or fifth ; but bleeding on the last 
two days did no service." " Some, but very few, had continual fevers 
along with it ; many had double tertians; others simple slight intermit- 
tent. All were worse by night than by day; such as recovered were long 
valetudinary, had a weak stomach and hypped." Gravid women either 
aborted or died. This epidemic spread with frightful rapidity. Thousands 
were attacked at the same moment. The entire population of Nismes, 
with scarcely an exception, fell ill of it upon the same day. It was ex- 
tremely fatal. In Mantua Carpentaria, a small town near Madrid, it broke 
out in August, and so fatal was the bloodletting and purging which con- 
stituted the treatment at first, that of the two thousand persons who 
were bled, all died.* The disease raged in some parts till the middle 



' Thomas Short : A General Cbronological History of the Air, Weather, Seasons, 
Meteors, etc. London, 1749. Quoted in the Annals of Inflaenza. 
^ Dr. Short : loc cit. 
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of the following year (1558), and oarried ofS, in Delph alone, five thou- 
sand of the poor. In all cases mild treatment was called for, with warm 
broths and speedy immersals '^ to recall the appetite, and keep the vessels 
of the throat open." 

In 1580 a great epidemic of influenza spread from the southeast to- 
ward the northwest over Asia, Africa, and Europe. From Constantino- 
ple and Venice it overran Hungary and Germany, and reached the 
farthest regions of Norway, Sweden, and Russia. It spread into England, 
and has been described by Dr. Short. In Italy it prevailed during Au- 
gust and September, in England from the middle of August to the end 
of September, and in Spain during the whole summer. In most places 
its duration was about six weeks. As a rule the termination was favora- 
ble, although the disease ran a somewhat protracted course. In the ac- 
oount of Dr. Short it is stated that " few died except those that were 
let blood of, or had unsound viscera." In some places, on the contrary, 
the course of the disease was very severe. In Rome two thousand died 
of it, according to the author just cited, but Zuelzer informs us that the 
victims of this epidemic in the Eternal City were not less than nine thou- 
sand, and adds that Madrid must have been almost depopulated by it. 
This high mortality has been attributed to the bloodletting practised in 
the treatment of the disease. The symptoms were similar to those of the 
previous epidemics, with a greater shortness of breath, which continued 
in many cases for some time after the disappearance of the catarrlml 
trouble. There was great sweating at the end of the attack. 

The plague, measles, and small-pox prevailed also, and with consider- 
able violence during the year 1580.* 

The disease, unfelt for several years, reappeared in Germany in 1591 ; 
an epidemic, extending from Holland through France and into Italy, 
occurred in 1593; in IGIO, catarrh is said to have prevailed throughout 
Europe. In 1626-27, epidemic catarrhal fever made its appearance in 
Italy and France; in 1642-43, in Holland; in 1647, in Spain and in the col- 
onies of the Western World, and again in 1655, in North America. 

According to Webster,' this epidemic of 1647 was the first catarrh 
mentioned in American annals. 

In 1658 and 1675, it again visited Austria, Germany, England, etc. 
The first of these two epidemics is described by Willis,' and the sepond 
by Sydenham,* as they occurred in England, and the accounts are to be 



' TheophiluB Thompson : Annals of Influenza. 

' Noah Webster : A Brief History of Epidemic and Pestilential Diseases. London, 
1800. 

^ Dr. Willis : The Description of a Catarrhal Fever Epidemical in the Middle of the 
Spring in the Year 1658. Practice of Physio. 1684. 

* The Epidemic Coughs of the Tear 1675, with the Plearisy and Peripneomony that 
supervened. From the Works of Thomas Sydenham. M.D. 
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1 the already oft-quoted " Atinala of Influenza." It is about this 
I period that the disease began to be known as influenza, and it ia not 
without interest to observe that the " influence " of the stars suggested it- 
self, in coDucction nith its sudden appearance and wide prevalence, t<i 
the minds of the physicians of this date. Willia writes that "about the 
end of April (IQ58), suddenly a distemper arose, an if sent by tome blatt 
of l/u- Hars, which laid hold on very many together; that in gome town% 
in the space of a week, above a thousand people fell sick together." 

I. Epidemics are recorded as having occurred in Great Britain and 
jJEtiropc in 1688, 1603, and in 1709. The disease raged in 171-2 widely 
■ver Europe from Denmark to Italy. 
I in 1729-30, a widespread epidemic swept over Eorope. In five months 
B extended over Russia, Poland, Germany, Sweden, and Denmark. In 
Vienna 8i:ity thousand persons fell ill of it. In the autumn it spread to 
England, and reached France and Switzerland : from there it extunded 
fo Italy, and by February it had reached Rome and Naples. Spain did 
not escape its ravages, and it is said to have found its way to Mexico. 
The symptoms did not diiTer in any important respect from those already 
described as characterizing previous epidemics. Pains in the limbs and 
fovor marked the onset of the attack; catarrh, oppression, hoarseness, 
couch, followed. In some cases, delirium, drowsiness, and faintings oc- 
curred. A petechial eruption was observed, in some instances, between 
the fourth and seventh days. Zuelzer suggests that spotted fever may 
have prevailed at the same time. Turbid urine, copious sweats, bilioufl 
stools, and nose-bleeding were often noted, in Switzerland, only children 
and old persons died. The disease was not very fatal, 

ITwo years later (1732-33) an epidemic, starting from Saxony and 
Poland, overran Germany, Switzerland, and Holland, and invaded Great 
Britain in the month of December. Toward the end of January it spread 
In a southeasterly direction to France, Italy, Spain, and westward to 
North America, thence southward to the islands of the West Indies, and 
ttn to South America. The course of the disease in tlus epidemic wu 
fftvorable. It terminated in from three to fourteen days, with sweating, 
bleeding from the nose, or an abundant discharge from the nasal passages. 
The aged and those suffering from chronic pulmonary diseases mostly 
perislied. In Scotland three forms of the affection were described, namely: 
the cephalic, the thoracic, and the abdominal. The epidemic slowly spread 
over Eastern Europe and in a southeasterly direction, and may be said to 
have lasted till 1737. 
^^_^ Concerning this epidemic, .lohn Huxham, of Plymouth, wrote as fol- 
^^^Klows : ' " About this time a disease invaded these parts, which was the 

^^K. 'ObMT 
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most completely ^idemie of any I remember to have met with ; not a 
bouse was free from it; the beggar's hut and the nobleman's palace were 
alike subject to its attacks, scarce a person escaping either in town or 
country; old and young, strong and infirm, shared the same fate." The 
malady had raged in Cornwall and the western parts of Devonshire from 
the beginning of February ; it reached Plymouth on the 10th, which was 
on a Saturday, and that day numbers were suddenly seized. The next 
day multitudes were taken ill, and by the 18th or 20th of March scarcely 
any one had escaped it. 

''The disorder began at first with a slight shivering; this was presently 
followed by a transient erratic heat and headache, and a violent and 
troublesome sneezing; then the back and lungs were seized with flying 
pains, which sometimes attacked the heart likewise, and though they did 
not long remain there, yet were very troublesome, being greatly irritated 
by the violent cough which accompanied the disorder, in the fits of which 
a great quantity of a thin, sharp mucus was thrown out from the nose 
and mouth. These complaints were like those arising from what is called 
catching cold, but presently a slight fever came on, which afterward grew 
more violent; the pulse was now very quick, but not in the least hard and 
tense like that in a pleurisy; nor was the urine remarkably red, but very 
thick, and inclining to a whitish color; the tongue, instead of being dry, 
was thickly covered with a whitish mucus or slime; there was an universal 
complaint of want of rest and a great giddiness. Several likewise were 
seized with a most racking pain in the head, often accompanied by a slight 
delirium. Many were troubled with a tinnitus aurium, or singing in the 
ears; and numbers suffered from violent earaches, or pains in the meatus 
auditor ius, which in some turned to an abscess. Exulcerations and 
swellings of the fauces were likewise very common. The sick were in 
general very much given to sweat, which, when it broke out of its own 
accord, was very plentiful, and continued without striking in again, and 
did often in the space of two or three days wholly carry^ off the fever. 
You have here a description of this epidemic disease such as it prevailed 
hereabouts, attacking every one more or less; but still, considering the 
great multitude that were seized by it, it was fatal to but few, and that 
chiefiy infants and consumptive old people. It generally went off about 
the fourth day, leaving behind a troublesome cough, which was very often 
of long duration, and such a dejection of strength as one would hardly 
have suspected from the shortness of the time. 

** On the whole, this disorder was rarely mortal, unless by some very 
great error arising in the treatment of it; however, this very circumstance 
proved fatal to some, who, making too slight of it, either on account of its 
being so common, or not thinking it very dangerous, often found asthmas, 
hectics^ or even consumptions themselves, the forfeitures of their incon- 
siderate rashness." 
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Arbuthnot also described this visitation of the diseased He regarded 
the uniformity of the symptoms in every place as most remarkable, and 
tells us that, during the whole season in which it prevailed, there was '' a 
great run of hysterical, hypochondriacal, and nervous distempers; in short, 
all the symptoms of relaxation." Most observers looked upon the con- 
tinued changes of temperature as active in producing this widespread and 
long-continued epidemic. 

During the years 1737-38, influenza again swept over England, ]fJorth 
America, the islands of the West Indies, and France ; in 1742-43, it pre- 
vailed in Western Europe and the British Isles ; in 1757-58, in North 
America, the West Indies, France, and Scotland. In 1761, it overran the 
North American Colonies and the West Indies. 

The epidemic of 1762 extended very generally over Europe and Great 
Britain. In Germany nine-tenths of the population were attacked by the 
disease. 

Widely extended epidemics prevailed in Europe and America in 1767 
and 1775; in 1772 it raged in North America; in 1778-80 in France, Ger- 
many, and Russia. Noah Webster found influenza prevalent in North 
America in 1781; the next year, one of the most remarkable epidemics 
of this disease (described as the epidemic of 1782) appeared in Europe. 
It came from the East, from Asia into Russia. From St. Petersburg it 
spread during the winter and spring over Sweden, Germany, Holland, and 
France. In the autumn it was in Italy, Spain, and Portugal. The crews 
of Dutch and English ships were taken ill with the disease upon the high 
seas. 

In Vienna three-fourths of the population fell ill of it with such sud- 
denness that it got here for the first time its name of '^ Blitz-katarrh " 
(lightning catarrh). It was characterized by great pain in the back, 
breast, and throat, and by extraordinary enfeeblement. Relapses occurred, 
and inflammation of the lungs and bowels were common. Children re- 
mained relatively exempt from its seizure. This epidemic broke out in 
England about the end of April, and raged until the end of June. '^ The 
duration of the malady in some was not above a day or two ; but it usu- 
ally lasted near a week or longer. In a few the symptoms seemed to 
abate in two or three days, but some returned and raged with more vio- 
lence than at first." ^ The disease was not regarded as in itself fatal, and 
few could be said to have died of it, " but those who were old, asthmatic, 
or who had been debilitated by some previous indisposition." Yet its in- 
fluence upon the weekly bills of mortality in London, where it made its 

* An Essay Concerning the Effects of Air on Human Bodies. London, 1751. 

' An Acoonnt of the Epidemic Disease called the Influenza of the Tear 1783. 
Colleoted from the Observations of several Physicians in London and in the Country, 
by a Committee of the Fellows of the Royal Colleges of Physicians in London. Read 
at the College, June 25, 1783. 
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appearance between May 12th and 18th, was so great that it seems worth 
while to transfer the record from the report of the College of Physicians 
to these pages. 

The total weekly returns stand thus : 



Tuesday, May 7th 299 

" " 14th 307 

" ** 21st 336 

" 28th 390 

" June 4th 385 



Tuesday, June 11th 560 

" 18th 437 

" " 26th 434 

" July 2d 296 



Numerous recurring outbreaks took place in Europe and America dur- 
ing the years 1788-90. One of these, as it occurred in America, is well 
described by Dr. John Warren,' of Boston, in a letter to Lettsom. This 
letter is dated May 30, 1790, and among other matters of great interest 
respecting the disease, it is stated that " Our beloved President Washing- 
ton is but now on the recovery from a very severe and dangerous attack 
of it in that city " (New York). 

Webster mentions an epidermic in America in 1790, one in Europe in 
1795, and another in Europe in 1797; but there seems to have been no 
general epidemic of sufficient importance to attract the attention of other 
writers upon the subject until 1798, when the malady again broke out in 
Russia and spread over the greater part of Europe, continuing to prevail in 
various regions till 1803, when it again appeared in England, and is de- 
scribed by several writers of that country. 

From 1805 to 1827, influenza prevailed (according to Zuelzer, who tells 
us that few years during this interval were free from it) in frequently re- 
curring epidemics in Europe and America. Thompson mentions no visi- 
tation in England between 1803 and 1831. 

In the year 1830, began a series of epidemics remarkable for their wide 
diffusion and the rapid succession with which they followed one upon an- 
other. The disease began in China; in September it reached the Indian 
Archipelago; it swept into Russia, and invaded Moscow in November ; in 
January, 1831, it was raging in St. Petersburg ; March found it in Warsaw; 
April in Eastern Prussia and Silesia; in May it prevailed in Denmark, 
Finland, and a great part of Germany, and in the same month it fell upon 
Paris ; in June it affected England and Sweden ; it still was creeping 
about Middle Europe, and lingering in Great Britain at the end of July; 
in the early winter it swept southward into Italy, and westward across the 
Atlantic to North America, and was still harassing the inhabitants of cer- 
tain regions of the United States in January and February, 1832. Mean- 
while it continued in the East, spreading to Java, Farther India, and the 



* Thomas Joseph Pettigrew : Memoirs of the Life and Writings of J. Goakley 
Lettsom. 1817. 
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Indian Archipelago. It continued in Hindostau after it had died out in 
Europe. But in January, 1833, it again visited Russia and rolled thence 
southward and eastward over the most of Europe. It is recorded that by 
February it had reached Galicia and Eastern Prussia; in March it was in 
Prussia, Bohemia, and Warsaw, and had extended to Syria and Egypt ; in 
April to many parts of Germany and Austria, and to France and Great 
Britain. Midsummer found the disease yet prevailing in some districts of 
Germany and Northern Italy, and in the early autumn it was in Switzer- 
land and Eastern France; in November it visited Naples. Epidemics so 
frequent, so widespread, and so unsparing of individuals wherever the dis- 
ease appeared, could not fail to excite a deep and general interest. From 
this period the literature of the subject has been voluminous. 

A brief period of repose ensued. For three years no epidemic occurred 
which was of sufficient importance to attract the attention of medical his- 
torians. 

In December, 1837, influenza reappeared, and first, as so often before, 
in Russia; Sweden and Denmark were almost simultaneously affected; 
in January, 1837, it broke out in London, and rapidly swept over all 
England, and into France and Germany. In January it appeared in Ber- 
lin and shortly afterward in Dresden, Munich, and Vienna. The disease 
spread by February into Switzerland, and into Spain as far as Madrid by 
the end of March. In London almost the whole population was attacked, 
and the mortality was enormous. Dr. Bryson * states that the deaths 
were quadrupled during the prevalence of the disease. Large populations 
suffered most. 

This epidemic spread into the southern hemisphere and prevailed at 
the same time, and consequently at exactly the opposite season that it 
prevailed north of the equator, in Sydney and at the Cape of Good Hope. 

From 1837 till 1850-51, numerous epidemics of influenza occurred. 
Few years were exempt from them. The epidemic of 1847-48 has been 
described by many writers, and more particularly, as it occurred in Lon- 
don, by Peacock ^ with great exactitude. It is estimated that one-fourth 
of the entire population of that city were more or less affected by the dis- 
ease. The epidemic- prevailed in London for six months, and although 
the deaths registered for the entire period, as from influenza, amounted 
to only one thousand seven hundred and thirty-nine, it is stated in the 
report of the Registrar-General that during the six weeks the epidemic 
was at its height, not less than five thousand persons died, in the metro- 
politan districts, in excess of the average mortality of the period, the ex- 
cess showing itself in nearly every class of disease; the local maladies 



1 AxmaU of Influenza. 

^ Thomas Berill Peacock, M.D. : On the Influenza, or Epidemic Catarrhal Fever of 
1847-48. 184a 
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which had been the predominant affections being doubtless, in many cases, 
assigned as the cause of death. 

This epidemic affected between one-fourth and one-half of the popu- 
lation of Paris, and in Geneva the proportion of those attacked was not 
less than one-third of the entire population. 

More or less widespread epidemics of influenza are recorded as having 
occurred in 1857-58 and 1860 ; in 1864 in Switzerland ; in 1867 in Paris 
in the spring ; and at various times in the United States and Canada. 

A mild epidemic occurred in 1874, in Berin. 

Influenza prevailed over a wide area in the United States during the 
early months of 1879. The characteristics of this visitation have been 
well described by Da Costa.* 

For tl^e most part the disease, since the great epidemic of 1847-48, has 
affected a smaller proportion of the inhabitants of the localities visited, 
and has run a less dangerous course than in the epidemics previously de- 
scribed. It has for this reason occupied a less conspicuous place in the 
medical literature of recent years. It is nevertheless true that even in the 
mildest epidemics, when a relatively small number of persons are seized, 
and the symptoms are in most cases almost insignificant, cases do here and 
there occur which are of a serious or even fatal character, and that the 
death-rate from other diseases is for the time considerably increased. 

Affections of a catarrhal kind have frequently prevailed among the 
domestic animals at the same time that influenza has been epidemic. 
Horses, dogs, and cats are subject to these disorders; neat cattle, goats 
and sheep have been more rarely affected; chickens and pheasants have 
suffered, and it is stated by some of the older writers that birds, and par- 
ticularly the sparrow, have deserted localities in which influenza was pre- 
vailing, while migratory birds have taken flight earlier than usual. 

These epizootics have sometimes preceded the appearance of influenza 
among men by a period of some weeks or days, in other instances they 
have appeared contemporaneously; and in a widespread outbreak among 
horses in the United States, in 1872, in which the symptoms and morbid 
anatomy, accurately observed, were undoubtedly those of influenza, ' the 
disease did not affect man except to a very limited extent. A want of 
fulness of description, and the inaccuracy of diagnosis common in the 
consideration of general diseases of the lower animals, leave the precise 
nature of most of the epizootics described by the earlier writers in great 
uncertainty. 

An extensive but mild influenza has prevailed as an epizootic, chiefly 

* The Prevailmg Epidemic of iDfluenza — Its Characteristic Phenomena — Pulmonary, 
Gastro-intestinal— Cerebral and Nervous — Tts wide Distribution, Mortality, and Treat- 
ment. Medical and Surgical Reporter. Philadelphia, March 8, 1879. 

^ F. WoodbuTy, M.D. : Morbid Anatomy of the Epizootia Philadelphia Medical 
Times, December 14, 1872. 
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affecting horses, during tbe latter part of tbe summer and tlit auiuiim ol . 
1880, it) Caii&da and tbe United Stales east of tbe Mississippi Kiver. Doga 
were also affected, but less generally, and human beings to a still slightei 
extent. In several looalitics where tliis invasion of tbe disease was ob- 
served by the writer, the horses were first affected, the dogs next, and after I 
the lapse of some weeks, as the animuEs were recovering, it beaame epi> J 
demic; but those persons who took care of horses, and were much in 
tact with them, neither suffered earlier nor more severely than others 
so exposed. 

Etioloot. 



Prcdl^oainy Catues. 



Large a 



1 medical literature occupied by the , 
, the nature of the " cpidemio influ- 



i has been the place i 
Mstories of epidemics of influenzi 
ence " which gives rise to the disease is still unkni 

There are no well-established facts upon which to base tbe existenca 
of individual peculiarities that may be regarded as predisposing c 
When the disease appears, a large proportion of the population is attacked 
without distinction of age, sex, social condition, or occupation, Previoi 
illness, whether acute or chronic, local or constitutional, affords no pri 



Aged and inRrm persons, and those of nervous temperament, i 
thought to be especially liable to attack; but the robust possess no immu- 
nity. All races and dwellers in every climate are the victims of Influenza. 
In a community invaded by tbe disease, females are apt to be the first at- 
tacked, the adult males next, and the children last. It has been observed 
that in some epidemics children are but little liable to be attacked. 

An attack in one epidemic confers no exemption from the disease in 
another epidemic, and, independently of relapses, which are not infre- j 
quent, persons have been known to experience a second attack during tba 
prevalence of the same epidemic. 

Persons dwelling in overcrowded and ill -ventilated habitations, and in 
low, clamp, and unhealthy situations, have in certain epidemics especially 
suffered, and, according to the report of the Registrar-General, the increase 
of deaths by influenza during the epidemic of 18i7, in England, was 
much greater in the districts in which there is ordinarily a high mortality 
than in healthier places. This, as Dr. Parkes observes, must indicate 
greater prevalence or greater severity of the disease. 

Influenza appears at all seasons of the year, and affects every latitude, 
though it is somewhat more common in cold climates. It has no connec- 
tion with known atmospheric conditions. Many of the earlier writera 
sought to establish a causative relation between low temperatures n 
of temperature and influenza, and, by reason of I 
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confusion in the minds of the people between the disease and oommon 
" colds," there has always existed an opinion that such a relation obtains. 
Tiiere is no evidence to sustain this view, and all the later writers upon 
this subject concur in the statement that neither low temperature nor 
abrupt changes give rise to the affection. It has prevailed in hot and 
dry seasons, in the West Indies, on the sea-coast of Java, in India, in 
Egypt, at the Cape of Good Hope, in the Riviera in summer. 

The condition of the air, as regards moisture or dryness, does not influ- 
ence the spread of the disease. It has occurred at sea, on low sea-coasts, 
and in the dry air of Upper Egypt. 

Prolonged east and northeast winds have often prevailed at the time 
of influenza. This fact is in accord with the observation that many epi- 
demics have extended from east to west and southwest, as, for example, 
from Russia over Europe. The spread of the disease is, however, not in- 
fluenced greatly by local winds. It does not move with the same velocity, 
and even sometimes moves against them. In several well-authenticated 
instances a dense and foul fog has preceded or attended the outbreak of 
epidemics. The much greater number of epidemics that have occurred 
altogether without such manifestations make it in the highest degree 
probable that this has been a coincidence. Ozone in large quantities, 
artificially produced, may give rise to the symptoms of ordinary catarrh, 
but it is not a cause of influenza. The disease is not in any way con- 
nected with the condition of the soil, elevation, volcanic eruptions, or any 
other local cause. The history of every epidemic goes to prove this state- 
ment. Moreover, without this assumption, its diffusion over whole coun- 
tries and continents — indeed, over several quarters of the globe — would be 
beyond our comprehension. 

Before taking up the consideration of the exciting causes of influenza, 
it is necessary to state the known facts concerning the march of epidem- 
ics and the spread of the disease in affected localities. It has prevailed 
with greater or less frequency in most parts of the world. Epidemics 
have recurred at irregular periods. It was at one time thought that the 
course of the disease was cyclical, with a return at intervals of about one 
hundred years. This view was long ago proved to be unfounded. About 
every twenty-five or thirty-five years great epidemics have swept over vast 
areas of the globe, and influenza may be said to be, at such times, pan- 
demic. Less widely extended epidemics have taken place with greater or 
less frequency in the intervals of the great outbreaks. But it is not 
possible to establish anything like a cycle by which the returns of the 
disease are governed. 

It has been supposed in some instances to prevail within restricted 
localities, as, for example, in a single city, but it is probable that such 
local epidemics are due to local causes, and that they are of the nature of 
simple ordinary catarrhal fever, rather than true influenza. 
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le epidemics extend in great areas, usually in 8 directi 
r Dortbeast toward the west and south. At other times tlicy tak« 
gars they h»ve appeared to radiate 
res. It is iu consequence ol' these 
i in regard to the spread of influenza, that two views have arisen in 
B minds of scientific men concerning the origin of the affection. Thft, 
St of these is that each epidemic starts out from some single unltnowu, 
iiroe, and spreads thence from point to point, invading more distant lo- 
nely as it advances, until at length it dies out in regions 
a from the starting-point. This opinion is in accord with the 
ief. Thus, the Italiaiis have called it the German disease; the 
Germane, the Russian pest; the Russians, the Chinese catarrh; and tfa«. 
K>graphtcal relation of these nations indicate the usual track of the grwi 
E foregoing historical sketch. 
The other opinion is that it arises not from a single place, but nuy 
[art anywhere, and that a widespread epidemic may be due to the suo- 
outbreak at many distinct points of origin. 
Tbe evidence that the great epidemics of influenita are due tosomogen-'' 
ral and pandemic infhience, is to my mind conclusive. The jioint of 
iligin of the great epidemics has not yet been indicated with preoisioilf 
and must remain beyond conjecture until further facta bearing upon ths' 
(|uestion of their source are brought to light. 

When it has prevailed over a large portion of the earth's surface, ita 
progress from piace to place has usually been rapid. In this respect, how- 
ever, the epidemics show a great divcraitj-. It sometimes travels exceed- 
ingly slowly. It is said to have overrun Europe in six weeks, and it baa 
I taken six months to do so. It sometimes attacks places widely 
te from each other within short intervals of time, and it lias appi^ared 
i the same time in diSerent quarters of the globe, ll does not follow ; 
e great lines of travel and commercial intercourse. 
When the influenza enters a city, it continues to prevail, as a rule, fromi 
four weeks to two months, but exceptionally it remains a longer time; fof"! 
«xAmplc, the epidemic oC 1831 was prevalent in Paris for the greater part 
;ar. It in all instances finally disappears, and sporadic cases do 
cur in the intervals of the epidemics. 

rare instances, however, the epidemics are heralded by sporadic 
But commonly they seize simultaneously upon numbers of the in- 
labitants of alTected districts, so that, when the epidemic is severe, thfr 
) aiok are in a short time to be counted by thousands, and business is par- 
ed as by a blow. They rapidly reach their height and subside almost 
uddenly as they began. In a large city thu disease frequently, per- 
haps always, makes its appearance nearly ul the same time in several 
■different localities, affecting certain streets and quarters solely or mora 
B^nerally than others for a time, and spreading thus from several oentrea 
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through the entire community. Large towns and cities are generally 
affected earlier than the villages around them, and the latter, though 
closely adjacent, sometimes escape for weeks. 

The crews of ships upon the high seas, not sailing from an infected 
port, are said to have suffered from the seizure, and epidemics have crossed 
the Atlantic from the Old World to the New, and in some instances in 
the opposite direction. 

2. The Exciting Cause, 

The question of the contagiousness of influenza is one of grave interest, 
and has been the subject of much controversy. The great rapidity of the 
spread of epidemics, the vast areas they overrun, the fact that they do not 
follow the lines of human intercourse, the suddenness with which great 
numbers of the inhabitants of an invaded district or city are seized, the 
fact that the most complete seclusion from intercourse with affected 
persons, or even the shutting up of houses, affords in most instances no 
protection whatever, all go to show that the disease spreads, in the main, 
independently of indirect contact, and this opinion has been almost univer- 
sally entertained. On the other hand, there is evidence to show that the 
disease is to some extent contagious; and so convincing have the facts 
bearing upon this point appeared to some, that they have believed it to be 
propagated entirely by human intercourse. Haygarth * declares, as the 
result of his observations during the epidemics of 1775 and 1782, that the 
influenza spreads ^^ by the contagion of patients in the distemper; " and 
Falconer,' writing of the epidemic of 1803, says, " I have no doubt that it 
is contagious in the strictest sense of the word." Watson ' regards the 
instances in which the complaint has first broken out in those particular 
houses of a town at which travellers have arrived from infected places, as 
too numerous to be attributed to mere chance. Very often those dwell- 
ing near the invalids are attacked next in the order of time, and when 
the disease affects a household all do not usually manifest the symptoms 
at the same time, but one member after another is stricken down with it. 

In some rare cases the isolation or seclusion of a community has ap- 
peared to give protection, as in cloisters, prisons, garrisons, and the like ; 
at all events, there are instances on record where segregated communities 
of this kind have escaped attack. This is, however, merely negative evi- 
dence, and cannot carry conviction. 

' John Haygarth. M.D., F.R.S. : On the Manner in which the Influenza of 1775 
and 1782 Spread by Contagion in Chester and its Neighborhood. 

'William Falconer, M.D.. P.R.8.: An Account of the Epidemic Catarrhal Fever, 
Commonly called the Inflnenza, as it appeared at Bath in the Winter and Spring of the 
Year ISaS. Bath, 1803. 

* Principles and Praotioe of Medicine. 



nt, carefully comliicted obsorvatioii, unJer soraewliat unusi 
Biro u instances, sbows thai inlluenia may be brought froiti an uiteoted citj 
in such a way as to give rise to a localized outbreak )ti a ri-inote oonimti- 
nity, in whicb, however, the disease, in the instance under consideration, 
tlid not become epidemic. 

Dra. Guiteias and White ' narrate that, inliueiiKa prevailing in Europe 
lad particularly in Paris and I^ondon, an American gentleman in bad 
' bealth contracted the disease in London, improved, euSered a relapse 
shortly afterward in Paris, and died there at the end of December, 1879. 
His body was embalmed and sent bome. Following the exposure of the 
remains of this person to the view of bis family in Philadelphia, there 
was an outbreak of influenza with characteristic symptoms, which affected, 
in the first place, members of that family; afterward, friends living tn 
close intercourse with them, next the medical attendants of some of tbein, 
and finally the housekeeper, and a patient or two of one of the physicians 
who wrote the paper, the whole number affected in Philadelphia being 
eighteen, at the time of the publication of the account. Subsequently 
se other cases were developed, but the disease did not extent" 
lyond the immediate circle of those in direct communication with th«' 

Between, those holding the opinion that influenza is not contagious 
e imbued with the opposite view, there must be, it seems lo me^ 

[ard being had to the foregoing facts — a compromise of the question 
J to be based upon the degree of contagiousness. This will be 
needed by all modern authorities to be but slig-ht. 

Influenza has been supposed to develop at once without a period uf 
tooubation, persons in perfect health being struck down with it as by 
lightning-stroke. It is now ascertained that a period of incubation, vary* 
ing from a few hours to several days, and usually without subjective 
symptoms, exists- Numerous instances are recorded in which persona 
coming into an infected city have remained well for one, two, or three 
days, but have eventually shared the sufferings of those into whose midst 
they had come. There are cases also in which the period of incubation 
could not have been less than two or three weeks. There is no sufficient 
evidence of a genetic or causal relation between influenza and any other 
epidemic disease. The statement that other prevalent diseases abate in 
frequency and intensity upon its outbreak, is not borne out by well-ob- 
rved facts. Graves' holds that those suffering with acute diseases are 
less liable during the febrile stage, but that they are attacked as 

Mnoe sets in. 




Jotin Qnite'ns. M.D., and J. W. White, M.D.: A ContribnticiD tn tlie KUAotj at 
being a. Study ot a Series of Cases. Pbiladelpbia MedicaJ Times, April 
1880. 
* OUaieal Uedlciiie. 
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Some writers have thought thatsan attack of influenza may degene- 
rate into intermittent fever. It is more probable, that the instances 
observed were endemics of interfiiittents, making their appearance upon 
the subsidence of epidemics of influenza. 

The facts in reference to the spread of epidemics of influenza and 
the course of the disease in infected localities, are comprehensible upon 
no other theory than that of a specific principle of disease as its exciting 
cause. What this principle may be, is not yet known to us ; where it 
originates is equally unknown, and our knowledge of the influences that 
from time to time call it into activity, and send it forth in definite direc- 
tions over the earth, is no less negative. 

So general a disease can only be disseminated by the most general 
medium, the atmosphere, and its exciting cause must be capable of repro- 
ducing itself in that medium; otherwise it would be lost by dispersion in 
traversing distances measured by the boundaries of continents and oceans. 
The rapid diffusion of influenza, sweeping over continents in a few weeks 
at one time; its slow migration, creeping about a city and its environs 
for months at another, are, as Biermer ^ suggests, to be most easily ex- 
plained upon the theory of a living miasm, capable of being transmitted 
by the air, and possessing at the same time an independent existence. 
Such an entity would find certain localities more favorable to its growth, 
reproduction, and prolonged existence, than others. From this point of 
view influenza is a miasmatic disease. 

From a fair consideration of what has been written concerning its 
local dissemination, it must be admitted that its causes are, to a slight ex- 
tent, capable of being reproduced in or about the human body, and trans- 
mitted by personal intercourse, as well as conveyed from place to place 
by the persons or clothing of those affected, or travelling from localities 
in which the disease prevails. 

We are thus led to the conclusion that it is also contagious, though 
feebly so. 

Influenza, in view of these theories of its exciting causes, may be de- 
scribed as a miasmatic-contagious fever. 



Clinical History. 

The course of the disease, in individual cases, presents the greatest 
variations as regards intensity, from the most trifling indisposition to an 
illness of the gravest kind, terminating in death. ' 

These variations are dependent upon: 1st, the previous health of the in- 
dividual, his age, and the power of resisting depressing influences which he 

* Biermer : Yirchow's HaDdbuch der speoiel Patholog^e u. Therapie. Band V. Ite 
Abth. 4te Lieferasg. Erlangen, 18G5. 



jiosacsses; 2d, the euergy aud the amount of the specific citusc of the din- I 
ease to which he has been exposed — in other words, the dose of the [ever- I 
producing poison; and 3d, the character of the prevailiug epidemic. I 

It is, however, important to observe that, as has already been stated, I 
cases of verv great severity are occasionally encountered during the preva- -I 
loncc of mild epidemics. I 

In every epidemic, on the contrury, a considerable part of tile coinniu- 1 
iiitv suffers from influenza in the mildest, or what has been called tliQ I 
" rudimenlarv " form. This is characterized by general " mahiise," an ] 
easily oncoming nenriness of bodily and mental effort, a disinclination for i 
business, some inability to fix the attention, and slight mental confusion; | 
to these nervous disturbances arc added slight catarrhal symptoms, as j 
rory/a, sore throat, a tickling cough, and the like; but the indisposition is 
stilifcbrile — it does not amount to a fully developed fever. 

Another portion of the cases in most epidemics present the symptonw 1 
of an ordinary attack of acute corjza, laryngitis, bronchitis, pharyngitis, ] 
witl> great increase in the constitutional disturbanoes, distresuing head- J 
ache, and pains in the back and limbs. The fever in this class of oasM 1 
iloes not range high, yet the patientsare ill enough to betake themselves I 

The onset of the attack in severe cases is usually abrupt. It begins I 
with shivering or a chill, or with fits of chilliness alternating with heat. 1 
Fever is rapidly established. It is usually moderate, though it sometimes J 
reaches a high grade. It shows a tendency to morning remissions. Sen- I 
salions of chilliness are apt to occur; they are called forth by even slight 1 
ctianges in the external temperature. These chilly sensations are apt to I 
followed during the course of the fevor by the sensation of Hushes of I 
tt, and are, in many cases, attended by annoying sweats. I 

The febrile outbreak is sometimes preceded for a little time by intensa 1 
frontal headache, with pain in the orbits and at the root of tiie nose. In | 
other cases these pains quickly follow the chill. Sneezing, redness of tha 
eyes and edges of the nostrils, a more or less abundant thin discharge from 
the nose, and lachrymation, now occur. In some instances there is bleed- 
ing from the nose. The throat beconies sore, there is a tickling aensation 
in the upper air-passages, a dry cough sets in, attended by more or leas , 
huarscncss and shortness of brealh. The cough is paroxyamal, hard, dis- J 
tressing. It sometimes causes vomiting, like that which occurs in th* I 
paroxysms of whooping-cough. Chest-pains, stitches in the side (not 1 
pleuritic), frequent sneezing, loss of the sense of smell and of taste, attend I 
the development of the general catarrhal manifestations. I 

The fever is attended by great depression, pains in the limbs, loss of I 
appetite, thirst, constipation, and diminished secretion of urine. The j 
pulse is full, but, as a rule, only moderately increased in frequency. There 
iases slight, or even decided blueness of the lips and finger- 



38 THE CONTINUED FEVBES. 

tips. The patient is distressed by restlessness and want of sleep. At 
the end of four or five days the febrile symptoms decline, at tiroes gradu- 
ally, oftener rapidly, with copious sweats or spontaneous flux from the 
bowels. The fever continues, however, when severe complications have 
taken place ten or twelve days. The defervescence is marked by an in- 
creased flow of sedimentary urine, and considerable amelioration of the 
subjective symptoms. The catarrhal symptoms outlast the fever two or 
three days, but cough and expectoration may not disappear for some 
time. 

Attendant upon these symptoms and proportionate to the severity of 
the fever or the catarrh, or both, that is to say, in proportion to the grav- 
ity of the attack in general, are the evidences of functional disturbance 
of the nervous system. There is remarkable nervous depression, loss of 
strength and lowness of spirits, combined with mental weakness, and even 
stupor and delirium. In some cases slight convulsions take place. Cu- 
taneous hyperaesthesia occasionally occurs, and Da Costa states that areas 
of burning pain in the skin are to be met with. Neuralgia, muscle-pain, 
and aching referred to the bones, are very common and often severe. 

In other cases abdominal symptoms are prominent, while those refer- 
able to the head and chest are less urgent. The disease assumes the 
guise of a more or less severe catarrh of the gastro-enteric mucous mem- 
brane, with hepatic disturbance. The fever and the peculiar nervous de- 
pression, spoken of in the foregoing account of the course of the affection, 
arc the same. Cases likewise present themselves, but less commonly, in 
which but little of the usual tendency to localization of the catarrhal pro- 
cesses is to be observed; there is fever of varying intensity, with great 
depression, and simultaneous and equal implication of the head and the 
organs of the chest and abdomen. 

Many writers have sought to arrange the foregoing different forms of 
influenza in definite categories. It would be a useless task to reproduce 
their views upon the subject, or even to enumerate the varieties that 
they have described. In truth, it is open to doubt whether it would serve 
any useful didactic purpose to do so, while in practice the various de- 
scribed types merge so gradually into each other, and are so modified by 
the individual peculiarities of the sick, and by the complications which 
arise in the course of the attack in consequence of such peculiarities or of 
previously existing diseases or tendencies to special forms of disease, that 
particular cases cannot in most instances be referred to theoretical cate- 
gories. In illustration of this remark, it is to be stated that hysterical 
persons and those of what we may term a nervous constitution, are prone 
to suffer especially from the peculiar nervous symptoms of influenza. So 
also the disease is modified by the age of the subject of the attack, and 
children manifest, in a high degree, the signs of cerebral congestion, while 
old persons are subject in a peculiar manner to dangerous pulmonary 



INFLUENZA. 29 

complications, and those of a gouty or rheumatic constitution suffer from 
muscular pains more than others. • 

The duration of the mildest form of influenza is from two to three 
days; in well-developed cases without complications, convalescence sets 
in between the fourth and tenth days, and severe cases with complications 
may last much longer — several weeks elapsing before recovery is com- 
plete. 

Analysis of the Symptoms. 

For the purpose of separate consideration, it will be found convenient 
to take up the symptoms belonging to the fever first, then those of the 
special catarrh, and finally those more particularly referable to the ner- 
vous system ; but we encounter, in the present state of our knowledge of 
the pathology of influenza — or it would be perhaps better to say, our igno- 
rance of its pathology — no little difficulty in deciding under which of these 
headings particular symptoms are properly to be classed, by reason of tlie 
close interdependence of the chief processes of the disease and the anoma- 
lies of its phenomena viewed as a whole. 



The Fevee. 

Temperature. — ^The older observers concluded, from the diminished 
frequency of the pulse by day as compared with that of the night, the less 
urgent subjective symptoms and the relatively cooler skin, that the type 
of the fever was remittent or subcontiuuous. This is doubtless the 
case, although accurate thermometric observations, by which alone the 
type of any fever can be with certainty established, are as yet, even in 
the most recent epidemics, wanting in sufficient numbers to enable us to 
formulate any law. 

The intensity of the fever-process is variable. As a rule it is mode- 
rate or slight ; occasionally it is intense. I observed, in several cases 
during the epidemic of 1879 in Philadelphia, an evening temperature of 
only 39° C. (102.2° F.). Da Costa, in the same outbreak, found the febrile 
movement not high ; the highest temperature he observed was 40° C. 
(104° F.). Biermer found a temperature of over 39° C. in moderate 
cases of catarrhal fever, and does not doubt that under certain transient 
conditions the temperature may reach the height of that of pneumonia 
or typhus. In weakly persons and the aged, the fever is adynamic. 

ITie circiUcUion. — ^The pulse is variable. Its frequency is moderately 
increased ; it is sometimes full, sometimes weak. It has no constant 
character. Some observers have noted a frequent irregularity. Graves 
informs us that in many cases the condition of the pulse was very change- 
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able, and that it often became quite different in character in the course of 
a few hours. 

Tht secretions. — ^The urine is usually diminished, sometimes its secre- 
tion is temporarily suppressed. It often shows but little change, but is 
more commonly, as in other fevers, concentrated and high-colored. It 
<leposits, on cooling, a sediment of urates, which toward the close of the 
lever is often very abundant. The defervescence is in many instances 
attended by a copious secretion of urine. Exact observations as to the 
composition of the urine in twenty-four hours are wanting. 

At .first the skin is hot and dry ; sometimes frequent sweats occur, 
free sweating generally marks the febrile remissions, and the deferves- 
cence not rarely sets in with copious, acid, ill-smelling sweats. In some 
cases the tendency to sweat shows itself early and continues throughout 
the attack. Sudamina occur in great numbers. An outbreak of herpes 
about the lips is occasionally seen. 

27t6 digestive st/stefn. — Disturbances of the digestive tract are more 
or less prominent in almost all cases. Only in the rudimentary and sub- 
febrile forms, and even then most rarely, are they absent. In many cases 
they are such as are usually seen in febrile disorders, namely, loss of ap- 
petite, thirst, impaired taste, pasty, coated tongue, tenderness in the epi- 
gastrium, and constipation. Nausea and vomiting sometimes usher in the 
attack. In other cases (the so-called abdominal form) all the above symp- 
toms are more severe, and diarrhoea, colicky pains and vomiting are 
superadded. 

T7ie cotintenance is changed, in part by the appearance, characterizing 
an ordinary attack of coryza, of considerable or great severity, and in 
part by an expression of anxiety and depression. It is pale. Where the 
pulmonary catarrh is excessive and the dyspnoea great, the lips become 
bluish. The facies sometimes suggests that of typhoid fever. 



The Cataeeh. 

A more or less extensive hyperaemia of the mucous membrane of the 
respiratory tract is invariably present, and may be said to characterize the 
disease. The symptoms are essentially of a catarrhal nature. 

There is cold in the head, more severe in most cases than ordinary 
simple coryza. The eyelids are swollen and reddened, there is abundant 
lachrymation, sneezing is frequent, and the discharge from the nose is 
abundant. Epistaxis is not rare. Sore throat, with tickling sensations 
and difficulty in swallowing, are due to inflammation of the pharynx and 
neighboring parts. In many instances the catarrhal symptoms are refer- 
able to a pharyngitis and tonsillitis only, the lower air-passages escaping. 
Hoarseness is common. 
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77ie couff/i.—Th'is has been in most epidemics a prominent aympiom. 1 

s apt to be fretjueni and distressing — sometimes paroxyaiual from tlisl 
begiuniiig of the sickness, almost always so during Its course, lis spus- I 
modic ctiaractor in some of tiie older epidemics led to the confounding off 
epidemic catarrhal fever with whooping-cough. It is apt to be wt 
ward evening and at night, but the sick are often tormented day and night 
by the mcking, loud cough. It often leads to vomiting, and, by its v 
lence and persistence, gives rise to pain and soreness in the muscles 
respiration (myalgia), and occasionally to hernia. It is at first dry, or 
attended with a scanty muco-scrous expectoration; later on, the sputa 
become opaque and muco-purulent, and in consumptive or full-bloodud 
persons, or those having mitral disease, they are sometimes streaked or I 
mingled with blood. Toward the close of the attack the cough bccomeB I 
less urgent and loses its spasmodic character. In some epidemics cougli 
is not a prominent svmptom, and a few cases are encountered in most | 
epidemics in which well-developed influenza runs its course without unu- 
sual, peculiar, or excessive oongh. If the oough be due to brtftiehltis, wo ; 
find on auscultation the physical signs of that affection. They are of 
course wanting when it is due simply to laryngo-tracheal irritation. 
Hence, we frequently detect sonorous and sibillant, or mucous and subcre- ] 
pitant rules upon both sides of the chest in the course of the attack, w 
non-epidemic acute broncbitls ; and, on the other hand, cases occur ' 
where the auscultatory signs are but little, or not at all, altered from those 
of health. It is scarcely necessary to add there are no special character- ' 
ising signs that can be regarded as diagnostic of influenza. 

Z>y«/)na«(.— Many patients suffer from this symptom. It is due, in i 
Bome instances, to complications; but it also occurs with remarkable tre- | 
quency in those in whom none of the objective signs of any lesit 
be discovered in the lungs. It is here of nervous origin. Graves a 
^ direct disturbance in the function of the vagus as its cause. This view ] 
sustained by the observation that the dyspnix-a is now and then inter* 
itieut, or shows rhythmically recurring remissions, which are unattended I 
by alteration of the physical signs. To Blermer it appears more proljable j 
that the congestions so cuniuiun in influenza, not attended by marked ] 
physical signs until they lead to cedema, arc to be regarded as ih 
of the dyspncEa. 

It varies greatly in intensity. In many patients it goes on to nmrked 
oppression, great shortness of breath, precordial pain, and the like. In 
«artain epidemics, orthopi.tea and suffocative attacks were very common. 

Stitches In the side, and pain under the sternum, arc observed without ' 

ireciuble physical signs. 
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Symptoms Refebablb to the Nbbvous System. 

Debility. — Great prostration of muscular strength is a very early 
symptom, and constitutes, in most epidemics, one of the remarkable fea- 
tures of the disease. Patients from the onset feel extremely weak, and 
are exhausted by the slightest bodily effort. The ordinary strength is 
not regained until convalescence is far advanced. 

Headache. — Severe frontal pains are scarcely ever absent. They ex- 
tend across the brow, and deeply about the orbits and at the root of the 
nose, having their seat in the Schneiderian mucous membrane and its 
prolongations lining the frontal sinuses and the nasal ducts. Sometimes 
the pain is referred also to the region of the antrum of Highmore, and to 
the Eustachian tube and the middle ear. It occasionally extends over the 
whole head. Cutaneous hypersesthesia of the head and neck, and stiffness 
of the neck-muscles, are also met with. The headache is often most in- 
tense ; it ksts commonly till the end of the attack, and may even outlast 
it. It increases in severity toward evening, with the fever and mental 
agitation. The occurrence of epistaxis affords some relief. 

Pai7i. — Among the more constant symptoms of influenza are very se- 
vere pains in the limbs. Patients experience sensations of soreness and 
bruising, such as follow the most severe and unaccustomed muscular ef- 
fort. Dull, tearing, and burning pains are felt sometimes in particular 
muscles or tendons ; sometimes they are diffused over the whole body. 
Distressing pains of a dragging or boring character, in the loins and the 
calves of the legs, are complained of. These pains are neither relieved 
nor aggravated by gentle movement or by moderate pressure. A sense 
of contraction of the chest and precordial distress also occurs, and stitches 
in the side (pleurodynia), substernal pain, and pains in the throat and nape 
of the neck, are common. 

General nervous syfnptoms. — Patients, when the case is severe, are 
usually restless, sleepless, and anxious. Dizziness and a tendency to faint 
occur on rising, particularly in women. Mild delirium is not uncommon ; 
bnt the more intense forms are also observed. Active delirium was 
thought to be a mortal symptom in some of the older epidemics. 

The inability to sleep bears no direct relation to the intensity of the 
fever. It is seen in some cases where fever is slight or even absent. 

Somnolent states also occur. Great hebetude and torpor have marked 
some epidemics. That of 1712 was called the sleepy sickness, by reason 
of the prevalence of these symptoms. 

In the gravest cases, painful muscle-cramps, subsultus tendinum, 
twitchings of particular muscles, and tremblings of the hands, are observed. 

The mental power is enfeebled, and the acuteness of the special senses 
is diminished. 



COMI'UCATIONS AND SeQUBLS. 



^ Tbc nioat important complications oC influenza are inflammatoty dJB- 

■ of the lungs. The intense hyperiemia and bronchitis, already de- ' 
scribed as occurring in the severer cases, cannot properly be looked upon 
as complications. They constitute rather essential processes of particular 
forms of the disease. But capillary bronohitis, catarrhal pneumonia, and, 
less frequentiv, croupous pneumonia, arise as complications in the course 
nf the disease. Pleurisy, except as associated with lobar pneumonia, is 
rareiy met with. Satisfactory statistics are wanting, but Biermer estimates 
lliBi from five to ten per cent, of the whole number of patients suffer from 
inflammatory lung-complicatione, and holds that the bloodletting so Ere- 
(|ucntly practised by the older physicians vras due to a desire to combat 
inflammation. The comparative frequency of chest-oomplications in dif- 
ferent epidemics varies greatly, but the estimate of Biermer may be ae- 
i-epted as an approximate average. 

Owing to the masking of the physical signs in the early stages, and 
the pre-existing pulmonary cedema, it is not always easy to recognise at 
once the occurrence of capillary bronchitis. It is attended with increasing 
dyfipnu'B, decided lividity of the face and extremities, and greater pros- 
tration. Crepitant and sub-orepitant ri'iles at the lower portions of the 
posterior dorsal regions, rapidly spreading over all parts of the chest, 
without dulness at first and with increased resonance later, instead of tho 
signs of condensation which are met with in pneumonia, are the signs 
which attend its appearance. 

Catarrhal pneumonia occurs insidiously, with gradual intensification of 
ilie broMchiiic symptoms about the fourth or fifth day; but it may set in 
as early as the second day, or much later, during convalescence. It is 
developed without chitl, as a rule, or great increase in the fever. Old per- 
sons and those of feeble constitutions are more liable to the foregoing 
coinpli cat ions. Lobar pneumonia is less common, it is a late complioa- 
tiun, occurring toward the close of the attack, or even when the patient 
is beginning to get about. It is easily recognized, and differs in no wise 
from acute lobar pneumonia occurring under olher circumstances. 

In October, 1880, influenza being in Philadelphia, both epizootic and 
epidemic, but very mild among both horses and men, I attended a medi- 
cal student, who, having had what he regarded as a " cold " for about a 
week, had kept at his work withoiil trentment, Until, upon the occurrence 
of a chill followed by grave thoracic symptoms, he was obliged to betake 
l.iinseif to bed. I first saw him the following day, in the Hospital of tha 
Jefferson College. There were the symptoms of acute lobar pneumonia, 
with the signs of extensive consolidation of the left lung and pleurisy of 
the right side. Moreover delirium and jaundice were present. The ttrina 
3 
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vf&s noD-albuminous. The next evening he died. At the same time many 
members of the class suffered from unquestionable influenza, and a careful 
inquiry into the history of the case of this young gentleman satisfied me 
that the pneumonia had arisen as a complication of a neglected and mod- 
erately severe catarrhal fever. Until the eighth day before his death he 
'was in excellent health. No examination of the body was permitted. 

Graves * thought that a kind of paralysis of the lungs, with great oedema, 
takes place in some cases, and attributed it to an affection of the vagus. 
It was his conviction '' that the poison v?hich produced influenza acted on 
the nervous system in general, and on the pulmonary nerves in particular, 
in such a way as to produce symptoms of bronchial irritation and dyspnoea, 
to which bronchial congestion and inflammation were often superadded." 

It is certain that localized collapse of the lung often occurs. Drs. 
White and Guit^ras attributed the consolidations of the lung to congestive 
collapse due to enlargement of the tracheal and bronchial glands, and 
'^ disturbance of the great nervous tract about the root of the lung." 
They were enabled to satisfy themselves of the existence of the glandular 
enlargement — adenopathie bronchique — in nine of their eighteen cases, 
by percussion practised in the method of M. G€neau de Mussy,^ who was, 
as they believe, the first to call attention to the information that may be 
gained by percussion of the spinous processes of the vertebrse over the 
course of the trachea. Following this line in the healthy subject, a dis- 
tinct tubular (high-pitched and slightly tympanitic) sound is elicited by 
percussion, down to the point of bifurcation of the trachea, on the level 
of the fourth dorsal vertebra. Opposite the fifth, and downward, we get 
the lower-pitched pulmonary resonance. When the tracheal and bron- 
chial glands are enlarged, the tubular sound over the upper dorsal vertebne 
is replaced by dulness, which may contrast sharply, above with the tracheal, 
and below with the vesicular resonance. 

They point out some well-recognized peculiarities of the so-called 
pneumonias of. influenza, as giving weight to their view that the consoli- 
dations are not, in the beginning, pneumonia at all. Thus, we have at 
first weakness of the vesicular murmur, then its absence; the respiration 
soon becomes bronchial without being preceded by dulness or the crepi- 
tant rale; the extension of these consolidations from one part of the lung 
to another is very irregular; the process is more apt to involve both sides 
than one; the disappearance of the consolidation is frequently very rapid. 

The physical signs in one of their patients were very interesting, as 
supporting the theory of collapse from the nerve-disturbance consequent 
upon enlargement of the lymphatic glands. The case presented, one day, 
pectoriloquy and bronchial breathing at the root of the left lung; the next 
day there was dulness of a large portion of the left lower lobe, with bron- 
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chophoiiy &iid broiiclilal breathing' over aii area extending froni above tlie 
angle of tbe acapnia to the base, and out to the axillary line. That is to 
say, there was, first, engorgement of the left bronchial glands, and the 
next day the congestive collapse of portions of the lung. On the day 
after this, no traces could be found of the consolidation. This is certainly 
iioL the history of catarrhal pneumonia. 

The relations of cause and effect between collapse and catarrhal pneu- 
monia are so close, that it is not difficult to see bow the condition spoken 
of nay lead to secondary lobular or catarrhal pneumonia. In truth, this 
is a frequent result of collapse from any cause. 

They do not adduce any post-mortem fHCts in support of their theory. 
Peacock,' however, observed in the epidemic of 1S47, softening and en- 
largement of the bronchia] glands in several cases, and in one instance 
where there was no antecedent disease of the lungs, and where the physi- 
cal ^gns corresponded to spme extent with those of the cases upon which 
Drs. White and Guitcras base their views. These complications are the 
chief cause of the danger of influenza in the aged, the debilitated, and 
those suffering from previous disease of the thoracic organs. 

Pleurisy is rare, except where there is coexisting inflammation of the 
lungs. It may be associated with pericarditis. In old persons, serous 
effusions into the pleural sac are now and then encountered. 

Troublesome laryngitis and chronic bronchitis may follow the attnek. 
In consequence of the extension of the catarrhal processes along the 
Eustachian tube, an actual inflammation of the middle ear is, in rare in- 
stances, set up. Parotitis with salivation sometimes occurs, likewise 
aphthous inflammations of the mouth. 

Herpes labialis may occur as a favorable indication. 

Latent phthisis may be developed by an attack of influenEa, and if 
phthisis bo already established it may run a more rapid course. Emphy- 
sematous affeotions are aggravated; diseases of the heart are unfavorably 
influenced ; nervous affections may be made worse, and, in particular, 
neuralgias are aggravated. Old neuralgias, that have long ceased to give 
trouble, have been known to reappear during the convaJescence from in- 
fluenza. 

Many of the older observers have recorded the intermittent character 
of influenza in certain epidemics, and its tendency to run into intermit- 
tents, particularly of a tertian type, during convalescence. This has not 
been observed in the outbreaks of later years, and it is probable that in 
such instances an endemic malaria has modified the epidemic catarrhal 
(ever, or the former has broken out as the latter passed away. 

Pregnant women are in danger of aborting. 
^^^^ Women who have suffered from amenorrbcea have had the i 
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re-established after an attack of influenza. This statement has been veri- 
fied repeatedly in several epidemics. 



Pathology. 

From the absence of sufficient pathological investigation, our knowl- 
edge of influenza is as yet very incomplete. Biermer has described it 
as the sum of a series of catarrhal manifestations which have developed 
under common epidemic influences. The close association of the various 
local affections arises from their almost simultaneous occurrence in con- 
siderable numbers, and the identity of the primary pathological processes 
which underlie them. As regards mucous surfaces, these lesions consist 
principally in hypersemia. The nature of the lesion underlying the ner- 
vous phenomena is altogether unknown. Nevertheless, it may be assumed 
that the causation of both the catarrhal and the nervous symptoms is 
essentially the same ; while the relation of both to the fever, forces us to 
the conclusion that it is also a separate result of the same cause, since no 
constant relation either as to time or intensity exists among the three 
groups of symptoms in question, although they appear in a general way 
nearly simultaneously. That is to say, headache, weakness, malaise, may 
precede the fever, with coryza and the like, or the coryza may precede 
the fever, or even occur without marked fever, in which case more or less 
fully developed nervous phenomena are never absent; or, as is more fre- 
quently the case, the chill or chilliness which forms part of the fever and 
ushers it in, is the first sudden manifestation of the disease. At the same 
time the nervous symptoms are in some cases marked, with very moderate 
coryza, bronchitis and so on, or a considerable febrile movement may be 
attended with comparatively mild catarrhal symptoms, and a degree of 
nervous perturbation that is relatively slight. In severe cases, the catarrhal 
and the nervous symptoms are apt to be severe, while the febrile move- 
ment may be in correspondence with them, or may be of only moderate 
energy. 

These facts point to a common cause for the varied phenomena of in- 
fluenza, and it may be confidently asserted that each of the three groups 
of symptoms constitutes a distinct factor of the disease. This view is at 
variance with the opinion — based upon the fact that acute common catarrh, 
bronchitis, tonsillitis, and other acute affections, sometimes run their 
course in a similar way to influenza, with fever, nervous depression, and a 
serious sense of illness — that influenza is in essence simply an epidemic 
catarrh. Moreover, the sudden onset of influenza, its not infrequent 
abrupt termination — which suggests crisis — its unsparing seizure of great 
numbers of the population, the severity of the nervous symptoms, and 
the amount of laryngo-bronchial irritation — often out of measure with 
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the lesions of ibe mucous niembraue, — all point lu the action or aiiiurliiij 
agent affecting the body at litrge. The severity of the symplonia also, in 
inaiiy cases, is much greater than in acute noirspecilic local affections, 
while the complications, and in particular the recrudescence of fading J 
neuralgias and the tendency to abortion, and the sequels, as cougli, J 
weakness, headaches, flying pains, which often remain long after con- I 
I'aleacence, are evidences of its belonging to the group of infectious ills- I 
pases rather than to that of simple atute inflammatory diseases. 

In conclusion, it must be urged that the similarity of the symptoms i:i 
many epidemics, occurring during the course of several cenluries and , 
under different social conditions and even different degrees of civlltzatiuii, | 
forcibly demonstrates the specific and definite character of the causes 
which give rise to influenza. 

Morbid amttohijf.—XnTy little light is thrown upon the pathology of ] 
the disease by the anatomical changes found after death. Unconiplica- I 
led influenza is rarely fatal. As a rule, it is found that the unfavorable I 
termination is in consequence of lung complications. The essential le- ' 
sions are congestion and catarrhal swelling of the mucous membranu of 
the upper air-passages and the bronchial tubes. These changes may be 
restricted, in the lungs, to the trachea and larger bronchi, or they may 
extend to the linest twigs. They may amount to great thickening and 
deep capillary injections of the niucona lining of the tubes, which contain 
at the same time clear, frothy mucus, or thick, viscid masses of muco-puru- 
lent secretion unmixed with air. 

More or less congestion of the gastric mucous membrane, and more 
rarely of that of the intestine, is also met with. Tlie solitary and agmi- 
nate glands of the intestine are not affected save as the result of special 
complications. A few observations relate to ibe Bnding of enlarged and 
softened bronchial glands. More extended researches are needed, not 
only upon this point, but also in the whole domain of the pathological 
anatomy of the disease. 

Hypencmia, cedema, hypostatic congestions, splenization, catarrhal 
pneumonia, and hepatization, affect the lung-tissue in cases fatal by the 
■ complications which are associated with such changes. The tissue -changes 
of diseases existing prior to the attack of influenza, such as old catarrhal 
consolidations, tubercle, brown induration, emphysema, and so forth, are 
of course frequently discovered at the necroscopy. 



The discrimination of influen/.a From other affections having sointt 
points of resemblance to it, is, under ordinary circumstances, unattended 
with difficulty. The march of the epidemic, the number of jx-rsuns 
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*l«»/Jc«';, f.f.<: ;<;f'/f^.f>r*^'^ '^f tLt i»«-Tcr2« fTBzpcoBiy the npidlv dcreloped 
U '/ii/tr^ jii/,'^ 1/^4; ';j*fcj4//vw of lilt oo'ii^tL Tir-:>.7r serere out of proportion 
*'/ KUk \Aiyt^\*'.^\ itr^iitt^ d'jA:ji^iWu h fr..zi &lj oii»er epidemic diseases. 

\K i% '/ft\y U/ ^M: 'iifr<7r«;iitIa.Vbd froni D:^n-«pecific catarrhal affections 
Mit^fj'i«./j Ly f''.if",r, <;<>r<«ider«r/;<; m&laiis^. weakness, serere headache, and 
I /HI /I Ji> ih<: «;xtr<;fniti«;is, by a due regard to the causatiTe relations of the 
iwo nfft^'iUotth. hjmpj<; catarrh b not rarely present the groop of symp- 
t'/iiin wUl*i\t chara/;tf5riz4; epideiui? catarrhal fever, bnt thev occur almost 
r'/rmtii fitly an th<! nsfiult of ^reat and sudden changes in the weather, and 
II Ml iUt'it'Jom in<;t with in ^r'^atest frequency in bad seasons, and are par- 
Untt\ui\y tutuimoti at th«; end of winter and iu the spring. 

Infill i;fi/a iit not in any way dependent upon the vicissitudes of the 
Ai'fiMoncf, and may orcur, as ha» been shown, at all times of the year, in wet 
oi iliy, mild or cnhl mtuHons, equally, and in every variety of climate. It 
\n of coil run diii^iiohticutiirl without difficulty from the sporadic catarrhal 
fnvi'iM, whiftii lurk tli'^ cliaractoristic depression, neuralgic and rheumatoid 
|mliiN, I lift itril.iit.ivii rou^li, dyHpncx*a, and so on. 

< 'iiNKM of iti(lii<itixa aro met with that bear a strong resemblanoe to 
lii«l^ inning otittu'in fnvrr. Malaise, headache, obtunded hearing*, mental 
t|n)iiPi«Miiiii, liip;li fnviT, roatod tonfj^ue, tender belly, diarrhoea, are symp- 
liitiin III I in I iliHnr vod ill both ulTertions. But influenza lacks the tempera- 
liiiitiMii'vit, lliii iiNUiilly rapid pulHo, the splenic enlargement, and the 
itiit|iliiiii of nntnrio flavor, and the progress of the disease will in a few 
iliiv** olonr up tlio nioNt doubtful oases. 



TmuiNosis Axn Mortality. 

\ I'.Uiil i-^Mio ij* r:ir^^ in unoompHoated cases. The very young* bear 
uti\tuM\"rt bi^dU , I ho oK) K\^r it n\oi\« l^dly still. Nevertheless, children 
huo iMt|\«\«sl ii \\Mt!«)dorAblo pr\^portionAto immunity in some epidemics. 
U»'^Uh\ )v»vM>H \n I ho uuddlo }vriivi* of Iho Ivar it well. Certain pre- 
o\ M\M*; %Uh»v'*no^ \u,sli{\ \ts \vurso unfavor^Kv. Amonc these are chro- 
»»«x' *M\M^'S\^^x, ou\l')\^x«^mA« «^*.d f*;!y hoArt* Tho debility of advanced* 
jv'.^St*** Au.t x'\ho\ »^\)^A;'.M*,^^ir *li*o*»os rt^r„ier ir.!!uonxa danj^eioua. Death 
^^kx^*oU%A M\ ^\ r*'. iV.o »i».vA;x^>i v\;:v,lvr ot oa^ejs. as the result of the 
X o»»» ,v' x\«^ »x^ ^ ^^\ ^ Vo ^u !ix*k. o., ^^*v x^ ■ ; ?, Sx^r/.o ;^T>^^\h^•:::i' aiffeosion, or with 
«^ *,-. IV »^"*nn*v* ♦^ X x '. ux .\^\;T>fo *^^;* v^^r^.r.':,^r!«I of the latt^ are 
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tDdividu&l in the course of his lift passes through several epidemics of I 
influenza ftDd is the subject of the disease in each of them. 

Tlie prognosis is greatly modified by thu character of the prevailiiig 
epidemic. In some epidemics the deaths are few, and tiie mortality from 
other diseases dues not appear to be greatly augmented. In others, 
many die of the epidemic disease, and the fatality of certain endemic 
affections is markedly increased. In some of the older epidemics the 
high mortality was doubtless due to injudicious measures of treatment, 
among which bloodletting and other depressing agencies were conspicuous. 
Some of the older accounts also warrant the suspicion that a coexisting 
typhus had to do with the high death-rate. It is estimated that in the 
epidemic of 1837, which was a very severe one, two per cent, of thosa 
attacked, died. The proportion of fatal cases in particular epidemics, 
varies in different countries aud even in different quarters of the samo 

I 

^^^1^ .No efficient means of prophylaxis %re known. Unfavorable hygienio 
^^^^Toundings, overcrowding, a damp, unhealthy locality, appear to in- 
crease the prevalence nnd seventy of influenia. The opposite conditions 
of living do not, however, secure immunity from the attack. During an 
epidemic, young infants, aged persons, tliose enfeebled by chronic diseases, 
and in particular those subject to chronic bronchitis, consumption, emphy- 
sema, and fatty heart, should be cared for with unusual diligence and 
solicitude, since they constitute the classes most prone lothe graver com- 
plications of the disease, and from which its fatal cases are almost wholly 
derived. Such individuals should be warmly clad ; they should shun, as 
faras possible, the vicissitudes of the weather, even if practicable keeping 
within warmed and well-ventilated apartments; they should exercise un- 
usual prudence in diet and lead a carefully regulated life, with long hours 
of sleep. It is true that these measures are not preventive of the attack. 
Families not quitting the house, living in the greatest seclusion, even the 
bedridden, do not always, or even as a rule, escape. Yet it has frequently 
been observed that those whose occupations are carried on in the open 
sir are attacked earliest and in greatest numbers. On the other hand, in 
some instances, persons isolated from the community with strictness — in 
prisons, cloisters, hospitals — have remained free from the disease prevail- 
ing around them. It therefore appears probable that, under certain fav- 
orable circumstances, not as yet perfectly understood, the avoidance of 
the open air, and of the direct influences of the weather, may confer 
degree of immunity from the attack, and it is desirable that the class 
persons most liable to the graver consequences of the disease should bv 
themselves of even the most uncertain precautions. 
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The treatment of influenza is expectant and supportidg. Not only is 
the epidemic self-limiting, tending to exhaust the susceptibility of the in- 
fected community, as we have seen in most instances, in the space of a 
few weeks, but the attack is also of definite duration, and the perturba- 
tions set up by the action of the influenza-poison upon the individual sub- 
side spontaneously in three or four, or at most, ten or twelve days. The 
susceptibility of the individual is also, for the time being, exhausted; for 
second attacks in the same epidemic are not very common. In cases where 
the duration of the attack is prolonged beyond the period indicated, it is 
kept up by complications, and we have to do not so much with the patho- 
logical processes of influenza, as with secondary diseases that the influenza 
has excited, either by the intensity of its action or by reason of some pe- 
culiarity of the subject of the attack. 

By far the greatest number of cases are light and unattended by real 
danger. The treatment is, therefore, for the most part, an extremely sim- 
ple one. 

These lighter cases rarely require medical measures. The patients 
are uncomfortable and anxious, easily fatigued and unfitted for busi- 
ness. It is best that they keep the house, and, if willing, the bed or sofa, 
for the space of two or three days. The diet should be restricted to a few 
simple and easily digested dishes. Meat should be avoided. Parkes re- 
gards the common custom of taking hot beef -tea a.s an extremely bad one. 
He thinks that it invariably increases the headache and languor, and 
agrees with Pearson that warm foods, which force sweating, are not only 
useless, but that they also do harm. Moderate quantities of cold drinks 
may be taken. The fruit-syrups, lemonade, raspberry vinegar, a weak 
solution of citrate of potash, or of cream of tartar, and barley-water with 
lemon, are useful. Very weak wine-whey is often liked. The efferves- 
cing mineral waters will be preferred by some. The best of such drinks 
is the mixture of equal parts of iced seltzer- water and milk. If tin* 
stomach be irritable, koumiss may be tried as a combined beverage and 
food. In the mild cases stimulants are not always needed. Some of 
the older writers think them positively injurious in the early stages of 
the disease. Sound claret, with or without seltzer-water, is not contra- 
indicated. 

Quinine in moderate doses should be taken from the onset. The head- 
pains are not increased by it. Dover's powder, if well borne, should be 
taken at night. Some form of opiate may be required, even in mild cases, 
to counteract wakefulness. A compressed pill, containing extract of 
opium 0.030 gramme (gr. ^), camphor 0.135 gramme (gr. ij.), and am- 
monium carbonate 0.1 C5 gramme (gr. ijss.), will be found useful when Do- 
ver's powder cannot be employed. During convalescence, iron and barks 
will often be requisite. 

The coryza, tonsillitis, laryngitis, bronchitis, are to be treated according 
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to ^iiertil principles, if ihey require treatment at all. In must mild cusee 
[lie catarrhal symptoms call for no special measures of treatment. 

Free inunctions of fatty substances about the brow and over the bridge 
of the nose may be of use as regards the coryza. 

Morphine dissolved in cherry-laurel water, one part in fifty or sixty, 
is recommended by Zuelser Cor the relief of the head-pains ussueiated 
with tlie coryza. A few drops may be snuHed up fruin time to time. Thesu 
pains are of a surety mitigated to some degree by wearing a Qannel cap, 
or wrapping the head in a silk handkerchief. Warm applications sonic- 
times give comfort, while cold almost invariably adds to the distress. 

Distress in the upper air-passages, and the tickling cougii, call for 
steam inhalations, and the air of the apartment may be rendered moist 
by the evaporation of. water kept boiling in a broad, shallow vessel. 

Uargles of potassium chlorate, or potassium chlorate combined with 
sumac, exert a soothing influence upon the congested tonsils. 

Severe cases call for more energetic measures of treatment. 

The more prominent indicalioTis arc the control of the fever; the lU- 
miimtion of the hypersemic fluxion to the mucous tracts; the arrest of 
inorcasiog debility ; measures of support; the mitigation of pain and the 
induction of sleep ; and finally, the prevention of the pulmonary conges- 
tion, lo which the depression leads, by enfeeblenienl of the circulation. 
The last indication is especially urgent in infants, the very old, and those 
previously debilitated from any cause. 

liiHaminatory complications require special treatment or modifications 



The febrile movement is not, as a rule, high; grave nervous symptoms 
and serious catarrh may be associated with moderate fever. The manage- 
ment of the fever must be in accordance with views expressed in th<' 
Introduction, regard being had to the tendency to depression which is so 
prominent an element in almost every case of influenza. 

.\n antifebrile regimen is to be observed. The moderate duration of 
this fever, as compared with enteric fever, renders it less important that 
latge amounts of fever-food should be given, white the tendency to de- 
pression makes it of the utmost importance that the administration of food 
he systematic and carefully looked after by the medical attendant. The 
disinclination to take food is so great that it is often with difficulty that 
a sufficient quantity can be given in the early days of the attack, and it is 
to be doubted whether benefit follows anything in excess of the most 
moderate amount. It is necessary to observe regular hours, as in the 
management of all the low fevers. As soon as convalescence begins the 
patient should be urged to eat; the quantity of food taken at once is to 
be augmented, and the intervals between the periods of its being offered 
are to be lengthened. 

A favorable action upon the excretory function of the skin and kidneys 
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will result from the free drinking of watei', or of the beverages spoken 
of already. In all cases, at least enough fluid should be taken to relieve 
thirst. 

Diaphoretics have been much used, upon the theory that by determi- 
nation to the skin they correspondingly diminish the tendency to hyper- 
aemia of the affected mucous tracts. Dover's powder, solution of the 
acetate of ammonia, and other mild diaphoretics, are to be selected. Jabo- 
randi should be employed with great caution. The wet pack and other 
hydrotherapeutic measures have been employed in Germany to act upon 
the skin and to effect a direct reduction of temperature in influenza. For 
old and feeble persons warm packs are to be employed. A profuse 
sweating at the onset of the attack is said to occasionally cut it short. 
Biermer states that early diaphoresis often brings about a rapid and lasting 
amelioration of the symptoms. It is to be borne in mind that the fever 
is rarely excessive, and that sweating is not infrequently a troublesome 
symptom. In some epidemics it has been a very troublesome one. 

General bloodletting is not to be resorted to in influenza. Its danger 
was apparent to some of the early writers. As has been points out, the 
high mortality of some of the older epidemics is to be explained by the 
venesections practised at the beginning, and even during the course of the 
attack. It has no favorable effect upon the catarrhal processes, and but 
little upon the subjective symptoms. Parkes states that the fever is not 
relieved by it ; the nervous depression is increased and the risk of lung- 
congestion is augmented. Bleeding is not likely to be practised in epi- 
demic catarrhal fever while the present views of its place in therapeutics 
continue to influence practice. Cautious local bloodletting, for the relief 
of local inflammatory trouble, is spoken of in most of the modern books. 
It seems to me that the occasion for its employment must be so rare in the 
treatment of this disease, that the statement may be henceforth omitted. 
In influenza, as it is known to medical men of the present, from the de- 
scriptions of the old and personal experience of the few recent and milder 
epidemics, bloodletting, either general or local, is clearly uncalled for. 

Emetics hold a high historical place. It was of old customary to be- 
gin the treatment with a vomit. As late as the epidemic of 1837, liom- 
bard, of Geneva, believed that they shortened the attack and lessened the 
intensity of the symptoms, when administered at the beginning. In cases 
attended by a good deal of early gastric disturbance and nausea, they are 
said to be of vast use. They sometimes set up great irritability of the 
stomach, with vomiting that it is difficult to control. On the whole, the 
cases in which an emetic would do good must be extremely rare. Pur- 
gatives were formerly regarded as important in the treatment. This view 
no longer prevails. In case of constipation, gentle purgation, ex indica- 
Hone aymptomaticay is a necessary part of the proper management of the 
case. For this purpose the laxative mineral waters, as Friederichshalle, 
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Hunyadiy PuIIna, are excellent. Castor-oil may be given, and calomel is 
in some cases, and particularly in childhood, of great service. Simple ene- 
raata of warm water, or soap and water, will often suffice. The tendency 
in some cases to exhausting and troublesome diarrhoea, and the fact that 
diarrhoea occurs sometimes in the course of the largest, number of cases, 
should inspire caution in the use of purgatives. Repeated purgation 
during the progress of the attack is not only useless — it is positively in- 
jurious. 

Quinine is to be given in full doses. It exerts at the same time a 
powerful influence upon the temperature, upon the tendency to local hy- 
peraemias and upon the nervous symptoms, and in particular the headache. 
Da Costa states that its use is of ^^ primary importance," and Rawlins,* as 
early as 1833, states that excellent results followed its administration, the 
effect being the better the earlier it was given. It has even been lauded 
as a specific for influenza. 

The mineral acids may be given, with a view to realizing their anti- 
febrile and tonic effects. 

For the most part, the foregoing measures directed against the fever, 
will exert a favorable influence upon the catarrhal processes. Expecto- 
rants are recommended ; ipecac is preferred. The preparations of anti- 
mony are inadmissible by reason of their tendency to depress. Ammo- 
nium chloride is indicated in the earlier stages of the bronchitis. Among 
recent drugs, yerba santa (eryodiction glutinosum) and the oil of euca- 
lyptus, are likely to prove of use in mitigating the symptoms in epidemic 
catarrh, as they do in certain forms of simple, sporadic catarrh. 

It is of great importance that the peculiar dry, racking cough, so often 
present in the early days of the attack, should be relieved. It is not useful 
in removing bronchial accumulations, being, as has been shown, in most 
instances out of proportion to the lesions of the bronchial mucous mem- 
brane; on the other hand, it tends to increase the hypersemia of the upper 
air-passages by the mechanical violence of the cough-paroxysms. Further, 
it is distressing and exhausting, and, if uncontrolled, contributes to the 
muscular and nervous prostration. Benefit will be derived from keeping 
the air of the apartment moist, and from the occasional inhalation of the 
steam from hot water, either used alone or poured upon the compound 
tincture of benzoin, a pint to tlie teaspoonful, or upon paregoric, a pint to 
the tablespoonful, in a proper vessel or inhaler. 

No drugs are more potent to this end than opium and its derivatives, 
and in particular morphia and codeia. The hypodermic use of the mor- 
phia salts, judiciously resorted to, constitutes our most valuable thera- 
peutic resource in fulfilling the threefold indication of relieving cough, 
alleviating both the head-pain and the pains in the extremities, and in 
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procuring sleep. The former dread of opium in bad cases was not well 
founded. Its moderate administration is attended with advantages that 
far outweigh any danger of increasing the tightness across the chest and 
retarding expectoration. It is necessary to observe the same or even 
greater caution, in giving it to infants and aged persons in influenza, that 
is essential under other circumstances. The favorable influence of car- 
bolic acid in restraining cough makes it probable that it would be of 
great service in this disease. It may be combined with codeia as fol- 
lows: 

5 . Acidi carbolici liq 0. 530 c.c. ill viij. 

Codeise sulph 0. 530 gram. gr. viij. 

Aquae lauro-cerasi. 

Aquae aa 32 c.c. aa f. | j. 

M. Signa. — A teaspoonful q. s. h. 

The chest-pains and substernal pains may be combated vnth sina- 
pisms, turpentine stupes, repeated inunctions of fatty substances contain- 
ing extract of belladonna and the like. Pleurodynic stitches call for 
similar measures; a long strip of machine-spread belladonna-plaster about 
5 ctm. (two inches) in width, applied very firmly to the side of the chest, 
from the spine in a direction downward and forward parallel with the 
ribs, and reaching to the median line in front, affords great relief to the 
lateral chest-pains. 

The control of the debility must be regarded as the most important 
indication in old and feeble persons. Wine, spirits, milk-punch, ammo- 
nia, spirits of chloroform, are to be used, not in accordance with fixed rules, 
but as occasion may require. In many cases wine or whiskey will be in- 
dicated from the beginning, the quantity being determined rather by the 
effect upon the circulation and the general condition of the case, than by 
rule. Women and others unaccustomed to the use of alcoholic drinks, 
often, as Da Costa states, take wine and brandy in considerable quanti- 
ties, with striking benefit and without flushing or other evidences of its 
disagreeing. 

Chloral is inadmissible as a hypnotic by reason of its depressing effect 
upon the heart. The bromides may be used in connection with opium, if 
the latter alone be not well borne. 

Diarrhoea must be managed in accordance with general principles. If 
slight, it does not require special treatment. It is apt to occur at one 
period or another in the course of most cases, and not infrequently marks 
the beginning of convalescence. Colic may be treated with warm fomen- 
tations and carminatives; if it be due to constipation, mild laxatives are 
to be combined with them. 

Severe cases of influenza demand the careful attention of the physi- 
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oian, who must be ou the alert to detect the inflammatory lung- complica- 
tions which so often lead up to the fatal issue, as early as possible. Their 
treatment must be regulated by the circumstances of the case, the nature 
of the particular complication, the age of the patient, and so on, in accord- 
ance with general therapeutical indications. 

In conclusion, it is to be urged that all measures, of whatever kind, 
that tend to depress the general nervous system, or the functional activity 
of the respiration, and especially the heart-power, are to be sedulously 
avoided in the management of influenza. 

During the convalescence good nursing and abundant nourishment are 
needed to build up the strength. Unfavorable influences of the weather 
are to be guarded against. It is important to warn the patient that a 
severe attack of influenza renders him liable for some time afterward to 
pulmonary disorders. The sequels, and in particular those implicating the 
respiratory tract, are to be appropriately treated. A course of tonics, 
iron and quinine, and the like, is nearly always useful, and a brief change 
of climate is often of advantage. 



III. 

CEEEBEO-SPINAL FEVER 

Definition. — A malignant continued fever, occurring in general or lim- 
ited epidemics and caused by some unknown specific external influ- 
ence. It is of sudden onset, mostly of rapid course, and very fataL 
The symptoms point to profound disturbance of the functions of the 
brain and spinal cord; associated headache, vomiting, and painful 
contraction of the muscles of the back of the neck, are characteristic 
Delirium, stupor, coma, cutaneous hypersBsthesia, and motor palsies 
occur. In many instances eruptions, chiefly herpetic and petechial^ 
attend the disease. There is uniformly great nervous depression. 
The lesions found after death are constant, varying only in the de- 
gree of their development. They are the results of an acute diffuse 
inflammation of the pia mater of the brain and spinal cord, and con- 
sist of intense hypersemia with dense cell- infiltration, and fibri no- 
purulent exudation. 

Stnontms. — Epidemic cerebro-spinal meningitis ; Epidemic meningitis; 
Fever with cerebro-spinal meningitis; Cerebro-spinal arachnitis; Ty- 
phus syncopalis ; Cerebro-spinal typhus; Cerebral typhus; Typhus 
cerebralis apoplecticus; Petechial fever; Malignant purpuric fever; 
Malignant purpura; Pestilential purpura; Febris nigra; Fi5vre ce- 
rebrale; Phrenesie; C6phalalgie epid6mique; Meningite cerebro-rha- 
chidienne; M6ningite purulente 6pidemique (France); Febbre so- 
poroso-convulsiva; tifo apoplectico tetanico (Italy); Nacksjucka; 
Dragsjucka (Sweden); Geinck Krampf; Genickstarre; Hirnseuche 
(Germany); Spotted fever; Congestive fever; Cold plague. 

As our knowledge of a disease becomes more exact, and we are en- 
abled to discriminate it as a substantive affection from maladies which 
resemble it, the names by which it is designated become fewer in number 
and more precise. The long list of synonyms for cerebro-spinal fever, 
given above, is rather of historical than of present practical interest. 
Many of them have been employed in ignorance of the real nature of the 
disease, and their multiplicity has arisen in part from that ignorance, by 
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whicb observers were led to coiitound it witb other diseases, and particu- 
larly with typhus, and iu part from the great variety of forms which the 
disease assumes in different epidemics. It is only within tno decades 
that careful atceiitioit has bceii generally directed to the study of the ana- 
tomical lesions which almost constantly occur, and which on the one 
band explain to a great extent many of the symptoms that are charai'- 
teristia, and on the other separate the aSeotiun from all other diseases 
which it in any way resembles. It is only, therefore, within comparatively 
recent years that distinctive terms embodying the idea of the localised 
lesions have been applied to it. With the introduction of these names, 
due to such a knowledge of the nature of the disease as enables the pro- 
fesBion to diagnosticate it from other affections with precision, other 
names for it, not embodying the idea of the spinal lesions, nor that of its 
being a distinct affection, as well as those derived from symptoms neither 
constant nor characteristic, have become obsolete. 

As will appear from the following account of the disease, it is a gen- 
eral affection of febrile character, and is therefore properly described 
among the fevers. The fever is of continued type ; it is for that reason 
classed with the continued fevers. It is not symptomatic of the local 
infiammatory processes, which are, however, constant, Tlie term cere- 
bro-spinai fever, or epidemic cerebro-spinal fever, appears to be, for the 
reasons just given, preferable to that of epidemic meningitis, or cere- 
bro-spinal meningitis, and finds its analogue in enteric fever, the only 
other of the continued fevers attended by a constant anatomical lesion. 
The affection is designated cerebro-spinal fever in " The Nomenclature of 
Disease" of the Royal College of Physicians, and this term, indicating as 
it does the infectious character of the malady and the anatomical seat of 
ihe constant lesion, has, in the present state of nosology, the warrant of 
sound logic and is worthy of general adoption. 
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.Cerebro-spinal fever was first recognized as a distinct affection about 
the beginning of tlie present century. It is to be conceded to those 
writers who have sought to show that it has existed from a remote period, 
that their opinion is probably correct, for the first recognition of an infec- 
tious disease as an independent affection ts more likely to mark a period 
of advance in medical science than the period of origin of the disease. 
Doubtless many accounts of epidemit-s of unusual forms of fever with 
cerebral symptoms, recorded by the older writers, included cases of this 
disease, but the fact cannot be established by adequate proof. In truth, 
it is only in the light of knowledge obtained later in the century by sys- 
tematic poat-marttm investigations, that the earlier epidemics, described 
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by numerous observers both in America and Europe, under many differ- 
ent names, are now to be recognized as instances of the disease under con- 
sideration. 

The history of cerebro-spinal fever must then begin with the circum- 
scribed epidemics which occurred nearly simultaneously in Middle Europe 

and in the United States, shortly after the setting-in of the present cen- 
tury. 

Of these, the first of which we have any record arose in Geneva and 
its environs, in February, 1805. The disease appeared at nearly the same 
time in different parts of the city, and prevailed until April. This out- 
break was described by Vieuspeux,* whose account remains, according to 
Hirsch,' the only contribution to the knowledge of this affection which 
has come to us out of Switzerland. 

The researches of Still6 * have brought to light the fact that the dis«^ 
ease prevailed in Prussia, Holland, the Rhine Provinces, Bavaria, and the 
east of France, but not elsewhere in Europe, in limited epidemics during 
every one of the following years, until 1816. An epidemic occurred at 
Grenoble, in 1814, which attracted some attention. In the same year an 
outbreak of the disease occurred in Paris, and in the following year (1815) 
at Metz. These three visitations were almost exclusively confined to the 
garrisons. 

Meanwhile, it arose in the United States at Medfield, in Massachusetts, 
in the year 1806, and prevailed at various points in New England, Canada, 
the State of New York, Pennsylvania, and elsewhere in the Western and 
Southern States, from that year until 1816. 

Hirsch is unwilling to regard these early American outbreaks, which 
were described by those who observed them under such names as " Sink* 
ing Typhus," " Typhus Syncopalis," and " Spotted Fever," as instances 
of the disease under consideration, and goes so far as to discuss them un- 
der the heading " Typhus Syncopalis " as a form of typhus.* This opinion 
he reiterates with emphasis in his work''* on Cerebro-spinal Meningitis, 
published later. Nevertheless, the evidence in the various accounts pub- 
lished at the time has been sufficient to convince most American writers 
upon the subject that these epidemics were, in fact, outbreaks of cerebro- 
spinal fever. 

This view is also held by Radcliffe in his scholarly article upon the 
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^ A. Hinioh : Handbuch der historiflch-geographischen Pathologie. Erlongen, 
1864. 

^ Alfred Stille : Epidemic Meningitis, or Cerebro-spinal Meningitis. Philadelphia, 
1867. 

* Band I., p. 165. 

^ A. Hirsch : Die Meningitis Cerebro-spinalis Epidemica. Berlin, 1866. P 11, foot- 
note. 
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sabjeot, in Reynolds's System of Medicine,' and may be accepted aa cl 
rect. No record of the occurrence of the disease from the year ISltJ » 
isla, until 1S^3, when, during the spring', lunnerous cases appeared in 
Vesoul, in France. This epidemic chiefly affected the civil papulation. 
According to Ziemssen,' the aymptoms of a disease which prevailed in 
Dorsten during the winter of ISSS'-'^S, and was described as a " myelitis, 
sometimes complicated with encephalitis," correspond with those of cere- 
bro-spinal meningitis. 

At each of these places the appearance of the disease was limited 
both as to the locality and tho duration of the epidemic. StiJIe informs 
us that it prevailed in a. libe local and temporary measure in 16^3, nt 
Middletown, Conn.; in 1828 in Trumbull County, O.; in 1830 at Sunder- 
Und, England, and in 1833 at Naples. 

A period of quiet ensued. During four years nothing further was 
heard of tho disease. But in tlje early part of the year 1837 it again 
made its appearance in France. This outbreak was the beginning of a 
widely extended and iong-coutiuued prevalence of cerebro-spinal fever. 
Its ravages were no longer con6ned to a restricted locality or to a. season. 

From the Pyrenean frontier in the southwest, where it was first felt in 
Bayonne, and from the south, where it made its appearance a little later 
in the same year (1837), atFoix and Narbonne, it spread in a northerly di- 
rectioti over the greater part of Franco, the middle regions and the high 
table-lauds alone escaping. 

Almost at the same time it broke out in Dax, Anch, Perplgnan, and in 
Bordeaux. It visited La Rochelle in the same year, and early in 1838 showed 
itself in Hochefort, being at first confined to a regiment that had come from 
the department of Landes in tho south, in which the disease was prevail- 
ing. It prevailed from 1838 to 1842 in the southeast of France, and par- 
ticularly along the valley of the Rhone. The garrisons of Toulon. Mar- 
seilles, Nismes, Avignon, and other cities, suffered. During four years 
following 1838 the disease showed itself successively among the troops 
stationed at Metz, where it prevailed during the winter of 1839-40; Stras- 
bourg, where it appeared in the autumn of 1840 and continued till the fol- 
lowing summer, affecting the cini community also ; Nancy, early in 1841, 
where, with the single exception of a lady dwelling in the city, its ravages 
were restricted to the soldiery, and Colmar, where, in the spring of 1843, 
scattered cases occurred in the garrison. 

Early in 1830 cerebro-spinal fever broke out in Versailles, and it is 
worthy of remark that the first cases occurred in the very same regiment 
from the department of Landes in which it first showed itself the previous 
year at Rochefort, and which had come at the end of the year 1838 from 

,■ A System of Medicioe, edited b; I. BnaseUReTUolds: Vol. ii. PbUadelphU. 18G& 
~ C^cleixedin of tlie Pntctice of Hedioiue. VoL il. Amer. ed. Neiv York. 1875. 



^^^L' A Sjstet 
^^^K> Cyclopie 



50 THE CONTINUED FEVEB8. 

Rochefort to Versailles. This outbreak was confined to the garrison. From 
this time until 1842 it prevailed among the military forces in and around 
Paris. A little later the disease appeared at various points in the valley of 
the Loire. We first encounter it here in the spring of 1840 at LAval, where 
it prevailed until the following year, being confined to the soldiery until 
tlie close of the epidemic, when a few scattered cases broke out among the 
civil population. In the winter of 1840-41, many cases were observed at 
Le Mans, and at Chdteau-Gonthier; at the last-named place among troops 
that had come from Laval. The same and the following winter, cerebro- 
spinal fever appeared cither as an epidemic, or with notable frequency, at 
Poitiers, Tours, Blois, Ancenis, and in the early part of the year 1842 it 
showed itself at Nantes, not far from the mouth of the Loire, where it 
spread indifferently among the soldiers and citizens. In 1840-41, it visited 
the northwest coast and prevailed in Brest, Cherbourg, and Caen. In 
1842 it appeared in Lyons. With the close of that year the virulence of 
the disease in France seems to have passed away, for, although it con- 
tinued to occur in that country until the winter of 1848-49, the outbreaks 
were limited, and in most instances took place in localities previously 
visited by the disease in its epidemic form. 

At the period when the disease began to spread itself over wide areas 
in France, namely, during the winter of 1839-40, it entered Italy, where 
it continued to prevail until 1845. It first appeared at Naples and at 
various points in the Papal States, but the following winter it spread over 
the greater part of the kingdom. 

The same year cerebro-spinal fever made its appearance in Algiers, 
where it prevailed in an epidemic form at various points, and in particu- 
lar in the central and eastern districts, until 1847, selecting its victims 
among the civil population, both native and European, as well as among 
the troops. 

In the spring of 1844 a transient outbreak took place at Gibraltar. 
The civil population chiefly suffered, only a few scattered cases occurring 
among the British troops of the station. 

Denmark felt the scourge in 1845. During the spring it prevailed 
as an epidemic in parts of Jutland, while elsewhere, and especially in 
Zealand and in the city of Copenhagen, many scattered cases occurred. 
In the winters of 1846-47 and 1847-48, it again appeared, but in an en- 
demic rather than an epidemic form. 

The year 184G brought the malady into the British Islands. Here, 
however, its ravages were relatively limited. It broke out in several work- 
houses of Dublin and Belfast, and a number of cases occurred among the 
citizens of Dublin. In the spring of the same year many cases were ob- 
served in Liverpool, though the disease cannot be said to have assumed 
the proportions of an epidemic. 

While the disease was thus spreading over Europe, it again visited the 
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froni intercourse with the Old World, Outbreaks occurred at about the 
same time at Louisville, Ky., in Tennessee, and at Montgomery, Ala. 
Durinir the following years until 1850, a series of epidemics took place in 
Arkansas, Mississippi, Illinois, Pennsylvania, Mussachuselts, New York, 
and North Carolina. In 1848, Montijomery, Ala., was a second tinm 
visited, in January and February, 1850, New Orleans suffered, and with 
this, the last of the local epidemics, the long prevalence of cerebro-spinal 
fever in the Western hemisphere came, for the time, to an end, almost 
simultaneously with its temporary extinction in Europe. 

For four years cerebro-spinal fever ceased its ravages in the Old 
World. So far as can be learned, the New World enjoyed alonger period 
of immunity ; but the disease had ceased to ra^e, not to exist. 

Suddenly, in the early part of the winter of 1854, it made its appear- 
ance ill Sweden, a country which had, up to this date, escaped. In iiu 
land that this terrible disease had scourged in previous epidemics had its 
prevalence been so general and so destructive. It continued until 18(31, 
Hirsch has pointed out this peculiarity of the Swedish epidemic, that, start- 
ing from the province of Gothenburg, in the Skagerrack, in the southwest, 
it crept steadily toward the north, cases occurring in every season of the 
year, and districts affected one year almost wholly escaping the next ; 
while the southern boundary of the new area visited by the disease, cor- 
responded very nearly with the northern boundary of that in which it had 
existed the year before. Strange to say, Norway wholly escaped nnlil 
1 859, when the fury of the disease was beginning to abate in Sweden, and 
then experienced it only in circumscribed outbreaks. 

Scarcely had the epidemic in Sweden ceased when the disease appeared 
in the Netherlands — winter oE 1860-01, and the next winter witnessed a 
very general outbreak in Portugal. 

A little later, Germany, which, with the exception of slight epidemics 
early in the century, had almost entirely escaped the ravages of cerebro- 
spinal fever, became the seat of a severe and long-continued epidemic. 
The disease appeared in the north in the summer of 18G3 ; it spread rap- 
idly, but at no place assumed the form of a severe epidemic. Middle 
Germany felt it in 1864, from April to September, and again after an in- 
lerval of several months— in February, 1865, when an extensive outlireak 
took place at Eisenach and the neighboring districts. The prevalence of 
the disease at this time became much more alarming in .Southern Germany. 
It was first observed by Ziemssen at Eriangen, in .luly, 18C4, but it was 
not until the following winter that it became distinctly epidemic. This 
author regards it as probable that its earliest appearance dates farther 
back, as live cases of fatal suppurative cerebral meningitis were examined 
pont-mortem at the Polyclinic in Eriangen, in the winter of 1863-G3. The 
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violence of the disease in Germany seems to have abated toward the close 
of the year 1865. Traces of it were, however, met with till 1872. Ziems- 
sen regards it as naturalized in Germany. Small and circumscribed epi- 
demics appeared at various points in the Austrian Empire during the 
period from 1865 to 1867. It again prevailed to some extent in Vienna 
in 1872. 

The most extended, and at the same time the most destructive out- 
break that has visited the British Isles, showed itself in Ireland in March, 
1866, and reached its greatest development in the following winter. Dub- 
lin suffered chiefly ; many of the smaller towns had each a few cases ; 
the soldiery supplied proportionately more cases than the civil population, 
as in the French epidemics ; the disease was almost wholly restricted to 
Ireland. The continued freedom from this disease which Scotland has 
enjoyed is most remarkable. 

It existed in Russia from "1864 to 1868, and was encountered in the 
beginning of 1808 in the Crimea. 

Small epidemics were observed in Turkey, Greece, Asia Minor, Smyrna, 
and Jerusalem, between 1868 and 1872. These visitations were not char- 
acterized by great severity. On this side the Atlantic, from the time of 
the outbreak in New Orleans in 1850, no epidemic arose until 1856. Dur- 
ing this year it appeared in North Carolina, and continued to prevail in 
that State till 1857 ; in the latter year it broke out in the central and west- 
ern parts of the State of New York, where it raged in its most malignant 
form. The same year Massachusetts became the seat of a some;vhat ex- 
tensive epidemic. 

In 1861-62, it appeared in Missouri, both among the troops and the 
civil population, and almost at the same time in the army encamped in 
the vicinity of Washington, D. C. The same year we read of it in Indi- 
ana, Kentucky, and Connecticut. In 1862-63, it attacked the troops in 
Ncwbem, and this and the following winter those at Memphis, Tenn. 
Ohio felt its ravages from 1860 to 1864, and within this period the inhab- 
itants of Illinois, Rhode Island, New Jersey, Pennsylvania, and most of 
the Southern States suffered from it. In 1872, it prevailed extensively in 
the city of New York and its environs. 

It made its appearance in Philadelphia in 1863, and prevailed annually 
in an epidemic form until toward the close of the last decade, while occa- 
sional cases were observed up to 1873, in which year a small but fatal 
epidemic prevailed in every district of the city, even those most widely 
separated. Since 1873 it has not occurred here as an epidemic. 

Within the last few years cases of cerebro-spinal fever have been ob- 
served from time to time in localities in which it has prevailed earlier as 
an epidemic. These cases have occurred sometimes singly, oftener in small 
groups. The remark of Ziemssen, that the disease appears to have become 
naturalized in Germany, seems also to hold good of our own and of other 
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But. in studying the history of this strange disease, our attention 1 
is attracted to the fact that it is not alone in those regions that have ] 
known it in its epidemic form tliat casea and ju^ruups ut oases afterward 
ociiur; but that such extremely reatrictBd outbreaks also take place in 
coutitries where it lias never been, so far as we know, epidemic. Eng- 
land is a notable and autbeutiu instance of buuh a uuunlry. Cerebro- 
spinal fever liaa never prevailed lit that island as an epidemic. With tba 
exception of a number of oases that tiroke out in Liverpool in the year 
1846, it has been rarely met with within her borders, and then only in 
single eases or small groups of cases. Thus, in 1807, four cases were ob- 
served by Ur, Gervia, of Ashburton. A single case was seen by Dr. Wilka 
in each of the three years, 1856, 1S58, 1S59, in London ; in 1859, Dr. Day 
saw two cases at Stafford, and another at the same place in 1805 ; in tba 
same year three cases were seen by Dr. Wilks in London, three by Dr. 
Ogle, and one by Dr. Martin. 

The foregoing jjistorical notes indicate in a general way tbe march of 
the disease and the geographical limits within which it has thus far shown 
itself. They are the record of outbreaks that have fallen under the notice 
of medical men who have published their observations. Without doubt 
they imperfectly outline its actual distribution and prevalence ; yet we 
are warranted in assuming that no extensive outbreak has escaped notice, 
and that the appearance of so formidable an affection elsewhere on the 
civilized globe would have been known and recorded. 

Stillu suggests that the history of cerebro-spinal fever, during the pres- 
ent century, may be divided into tbree periods, each of which comprises 
(he account of a widespread prevalence of the disease upon both sides of 
the Atlantic, lasting for a aeries of years. Tbe Rrst of these outbreaks 
lasted eleven years, from 1H05 to 1816 ; the second, thirteen years, from 
1$3? to 1850 ; and the third, which began in Europe in 1854, and in North 
America in IS-^G, was still in force at the time of the issue of his book 
(lK<i7). It came to a close, however, in 1873, after a continuance of from 
seventeen to nineteen years, with, however, a period of repose in the 
United States from 1857 to 18(51. If this view be correct and the out- 
breaks described are in fact distinct epidemics, separated by inten'ais in 
which the afFection does not occur, it is to be looked upon as a true pan- 
demic — seeing that it appears in places as widely separated as Europe 
and America at nearly the same time, and overruns tbe greater part of a 
ooulinent. In this respect cerebro-spinal fever resembles inlluenza; but 
it differs from it in recurring from seasoii to season during a long term of 
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It is to be remembered, however, a4s a matter of f aot, that in the periods 
of non-activity, cases and even small epidemics of the disease have been 
observed, as at Vesoul and Dorsten, at Naples, and in this country in 
Connecticut and 'Ohio, as recorded by Dr. Stills himself, and that in re- 
cent years occasional limited outbreaks have led so careful an observer as 
Ziemssen to believe that the disease has been an abiding one in Europe. 

There is thus some warrant for regarding cerebro-spinal fever, contrary 
to the suggestion of Stille, as having had during the century a continued 
existence within certain geographical limits, as having had its periods of 
epidemic outbreak and its periods of quiescence, but never as having 
wholly ceased to exist within those limits, or as having disappeared in the 
same sense that cholera and influenza disappear from the same countries 
in the intervals of their epidemic visitation. 

If we call to mind the fact that the disease under consideration was 
not at all known as a substantive affection until early in this century, and 
that for many years it was regarded as a variety of typhus fever by most 
practitioners and by many learned writers upon epidemic diseases, it will 
not appear unreasonable to assume as probable that many isolated cases 
and small groups of cases may have occurred during the periods of qui- 
escence between 1816 and 1822, between 1822-23 and 1833, between 1833 
and 1837, and between 1850 and 1854-56, and yet have failed to find their 
way into print and to the general knowledge of the medical profession. 
Surely, in view of our knowledge of such cases during recent years, it is 
entirely within the range of possibility that instances of cerebro-spinal 
fever have escaped recognition as such, at periods when its pathological 
anatomy was little understood, and the great majority of medical men 
were ignorant of its existence as a distinct affection. 

> It has been stated that the lower animals are subject to this disease, 
that it is at times epizootic as well as epidemic. It is well known that 
the epidemic in New York, in 1872, was preceded for some months by 
the prevalence of a disease among the horses, which presented the same 
symptoms and post-mortem appearances. lu no case was it observed to 
spread directly to the stablemen, veterinary surgeons, or others having 
charge of (hem ; and upon the appearance of the affection as an epi- 
demic at a later period, those persons were not found to be more liable to 
its attack than others. 

Cerebro-spinal fever presents certain peculiarities in its mode of at- 
tack, its extension, its course and duration as an epidemic disease, that 
separate it widely from other epidemic diseases, and which it seems pro- 
per to consider at this point in the discussion. 

First, of its mode of invasion. The disease has more than once broken 
out with activity almost at the same time in the New and the Old World; 
in many instances it has appeared simultaneously at points as far distant 
from each as the diameter of a kingdom, while the intermediate regions 
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Secondly, this fever differs from other epidemic diseases in its mode 
of extension. In general epidemics it has much more frequently been 
ol>8orved to spread by a series of isolated outbreaks of irregular distribu- 
tion than by a direct advance from place to place, or by radiating lines 
from an infected centre. This is not, however, an invariable rule, as is 
seen, (or example, in some of tlie French epidemics, where the advance of 
the disease went hand in hand with the movements of troops, or where it 
corresponded with the course of a river, as in the epidemics which tra- 
verecil the valley of the Loire; or in that great series of epidemics which 
passed over Sweden from the southwest toward the north. When, how- 
«ver, we trace the march of the disease more closely in these and similar 
epidemics, we are struck with the fact that its progress is still by a series 
uf isolated outbreaks — not, in these oases, of irregular distribution, but in 
the general direction of the line of advance. 

Not less remarkable is the course of the disease in an infected popula- 
tion. The wide ^cogruphical distribution sketched in the above account 
by no means represents a general diffusion among the inhabitants of the 
cities, districts, and countries in which it has prevailed. Scattered cases 
and groups of cases may occur over a wide area, without any great ten- 
dency to a concentration of the violence of the epidemic, as in the Swed- 
iih and most of the German epidemics; while, on the other hand, the 
whole number of cases may occur within restricted limits, the latter being 
the inore common rule. Many epidemics hnve attacked a (tingle class in 
the community. This was the case in France, in 1837 and the following 
years, when the disease chieHy affected the soldiery, often being confined 
to tk garrison, or a section of a garrison, sometimes even to a single regi- 
ment, without extending to the surrounding populations, and in IW-t, 
kt Gibraltar, where the civil population bore the brunt of the attack. 
Th« same limitation of the cases to a class among the people was ob- 
■enred during the epidemic in Italy, where in 18-ll> an outbreak at Pro- 
cida was almost exclusively confined to the convicts in the galleys; in 
Ireland, where in 184C the inhabitants of the workhouses principally suf- 
fered; and in the late American war, at Newbern, Memphis, and in the 
neighborhood of Washington, where the troops alone suffered. 

Finally, this disease presents remarkable differences from other epi- 
detnio diseases, in reg.ird to its duration as an epidemic. In this respect 
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it has, at different places and in different outbreaks, shown the most ex- 
treme variations. The greatest number of epidemics have histed from 
three to six months; others have been of shorter duration, coming to an 
end in a few weeks, while it has frequently happened that new cases 
have appeared throughout an entire year, or from the spring of one year 
till the end of the following winter. The duration of the epidemic de- 
pends upon causes not yet known. It cannot be said to be influenced by 
the size of the population, for on one hand we read of comparatively brief 
outbreaks in populous cities like Berlin, Vienna, and on the other of lin- 
gering epidemics in such relatively sparsely inhabited countries as Algiers 
and Sweden. 

The epidemics are often, in spite of a duration of several months or 
even of a year or more, limited to a relatively small number of cases in 
the infected community — a few individuals here and there being attacked, 
and the mortality being moderate. In other instances, on the contrary, 
considerable numbers suffer and the death-rate is high, and, as Hirsch 
points out, the proportionate number of persons attacked, and of fatal 
cases, are not seldom in inverse ratio to the duration of the epidemic, a 
relatively great number of cases occurring, with a high mortality, in epi- 
demics that came to an end in a few (six to eight) weeks. 

Sometimes the outbreaks do not, as is the case with most epidemic 
diseases, rise steadily to an acme and then gradually decline, but seem 
to run an irregularly intermittent course, a number of persons being at- 
tacked, then the disease to all appearance vanishing, only, however, to 
return after a time to seize new victims, and this disappearance and re- 
turn being repeated till the close of the epidemic, after many weeks or 
months. 

Etiology. 

The cause of cerebro-spinal fever is as yet unknown. Much less Is 
known of the laws which control its origin, its distribution, its action in 
communities and upon individuals, than is known of the active causes of 
most of the other infectious diseases. The unaccountable appearance of 
the* disease at the same time in widely separated localities, its diffusion 
by isolated attacks rather than by direct advance, its variable and often 
long-continued prevalence in epidemics, its sporadic occurrence between 
the epidemics, the extraordinary diversity of the symptoms in different 
epidemics and in different cases, baffle the comprehension and render fu- 
tile every effort to formulate even a satisfactory hypothesis of its cause 
and origin. 

There appears to be no longer any question as to the infectious nature 
of this disease. The constant local lesions suggest the idea of its being 
essentially an inflammatory process — to this suggestion the prominence 
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ami coustuuvy of the eytiiptums due to meiiingL'nl iiilUtiimation bt:ar sup- 
port; but a closer examination of the clinical history of tlie affection, and & 
wider study of its paChologicul anatomy show that this view is untenable. 

The onset of cerebro-spinsl f^ver, the initial chill, and the febrile phe* 
noinena, are analogous to those of tiie infeutiuus diseases, especially the 
eruptive fevers. The rapid course of the attack to its fatal termiimtion — 
which often takes place within a few hours at the beginuiug and at the 
height of a malignant epidemic, and for whioJi no satisfactory explanation ■ 
is found in the lesions — is without parallel in siiiiple inllam mat ions, but is i 
not infrequent in severe infectious diseases. The appearance of various 
eruptions, and especially of herpes, and the rapidity of the discoloration 
of the body after death, also point to the infectious charaoler of this dis- 
ease. But when we come to consider the tissue-changes outside of the 
region of the cerobro-spiiial axis, we are still more fully impressed with 
the resemblance which exists between this and the otiier infectious dis- 
eases. We find blood -changes, and degenerations of the heart aud the 
voluntary muscles, to be almost always present. The change in the blood 
is as constant as the meningeal inflammation and exudation. 

Although the spoclRc cause of this, as of other infectious diseases, is 
not known to us, the observations of the past quarter of a century funiish 
data upon which to base knowledge of a very positive kind relative to its 
predisposing causes. 

It may be safely asserted, in spite of the fact that the limits within 
which oerebro-spinal fever has been known to prevail are limited, as 
eomparodwith the inhabited surface of the globe, that climate ha.s no di- 
rect intluence in producing this disease. Epidemics have, as we have seen, 
occurred in the Eastern hemisphere, in Central and Western Europe and 
Algeria, between the thirty-fifth and aixty-tbird degrees of north lati- 
tude — therefore in all kinds of climates, from the subtropical of the Med- 
iterranean ooast to the rigorous of mid-Sweden. In the Western Hemi- 
sphere, the range has scarcely been less extensive, for we meet with 
records of the disease in the eastern portions of North America, from the 
Gulf Coast to Canada, a territory whose southern boundary is the thirtieth 
aud whose northern boundary is about the forty-eighth degree of north 
latitude, and which embraces the greatest variety of temperate climate. 
The disease is not known to have prevailed within the tropics. 

The season of the year, and the weather, appear to exert an important 
ioflueuce. Winter and the cold months are unquestionable and powerful 
predisposing causes of epidemic cerebro-spinal fever. Of 2^6 local out- 
breaks in France, ICG occurred between December 1st and May Slst, 
CO during the other six months of the year; while in Sweden, of 397 local 
outbreaks, 311 took place in the former period, 80 in the latter.' In the 
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United States the outbreaks have taken place with great uniformity in 
the winter and spring, the exceptions to this rule being very few. 

The epidemics which have occurred in the winter and spring have usu- 
ally been widely extended, the outbreaks of the summer and autumn being 
milder and more limited. 

We possess no accurate detailed investigations as to the effect of tem- 
perature, moisture, and the direction of the wind. 

The development of this disease is clearly favored by cold weather, yet 
it is impossible to say in what way this agent acts. The specific cause 
of the disease, the fevei^poison, may find in a low temperature conditions 
favorable to its existence, or the influence of cold upon the bodily con- 
stitution may call forth an especial predisposition for the affection; or, 
finally, in the modifications of the mode of life peculiar to the season of 
cold weather, this disease, as some others, may find the conditions most 
favorable to its development. 

Locality does not act in any way as a predisposing cause of cerebro- 
spinal fever. Low, marshy regions, high plateaus and the inhabited dis- 
tricts of mountains, have alike suffered from its ravages. The condition 
of the soil exerts no influence upon its development. It has prevailed in 
swampy bottom-lands, and upon dry, sandy soils, if not with equal fre- 
quency, at least with no preference for one or the other that the records 
collected make manifest. Densely populated cities and the scattered 
populations of agricultural regions, may alike stand in terror of its return, 
for they have alike known its horrors in the past. 

In contradistinction to locality in the broad sense with reference to 
communities, the place of abode and the mode of life of the individual 
have much to do with the development and prevalence of this fever. 
Damp, overcrowded, and unclean habitations favor it. Those living wholly 
upon the ground floor are apt to suffer. Ziemssen regards the overcrowd- 
ing of dwelling- and sleeping-rooms, and the consequent loading of the 
air with animal emanations, and perhaps the saturation of the soil with 
garbage and the products of its decomposition, as being agents as power- 
ful in the germination of the contagion of this disease as they are in that 
of cholera. 

The common occurrence of limited outbreaks in detached dwellings, in 
a row of houses or a street, in schools, in prisons, in workhouses, as in 
almost every one of the Irish epidemics, and in garrisons, as in most of 
the epidemics in France in 1837 and the following years — and this, in most 
instances, without the spreading of the disease to the civil population, 
force upon us the conclusion that whatever may be the nature of the spe- 
cific cause, the unfavorable dwelling-place of the individual acts as a pow- 
erful collateral cause of the disease. That such conditions are, however, 
merely collateral causes of the disease and altogether inoperative in its 
production in the absence of the specific cause, is made clearly manifest 
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While it has been observed in by far the greatest number of outbreaks, 
that those subjected to privations and consequent foulness of person and 
(Itvetling, by reason of poverty, suffered most, it is by no means to be iu- 
ferred that the opposite conditions of life secure entire immunity. On the 
contrary, those living in affluence and under hygienic conditions of the 
most favorable kind, have in many epidemics fallen victims to the disease. 
In the United States, the households of respectable, well-to-do farmers have 
often contributed a large percentage of the cases in infected regions. 

It may be stated, lis a general rule, that in adult life the proportion' of 
males attacked is much greater tlian of females. In some outbreaks, as 
where the disease has been confined to a garrison, males only have suffered; 
but the rulo holds good, vt'here civil populations alone are visited, more male» 
than females suffer. The explanation of this fact lies undoubtedly in the 
difference of the mode of life of men and women in civilir.ed communities. 
It is to be observed, however, that in a few epidemics the females at- 
tacked have outnumbered the males (Hirsch). Among children the num- 
ber of males and females is nearly equal. 

Age is of the greatest importance among the predisposing causes. 
Immunity is reached at no period of life. Ziemssen has examined, after 
death, persons as old as seventy and seventy-seven years; beyond forty, 
cases are, however, rare; more common between twenty and forty years, 
but by far most common in the first twenty years of life. In many epi- 
demics only children under fifteen years have been attacked. Of 1,267' 
fatal cases occurring in Sweden from 1865 to 18C0 inclusive, where the 
age was stated, 889 wore under fifteen years, 328 between sixteen and 
forty, and 50 over forty years old. Of 779 fatal cases of which statia- 
tioB were collected by Hirsch in the districts of Cartliaus and Brebant, in 
Dantsig, 308 occurred within the first year of life, 337 between the first 
and fifth years, 151 between the fifth and tenth years, 41 between the 
tenth and fifteenth, 16 between the flfteonth and twentieth, and 36 at all 
ages over twenty. 

Again, Dr. Sanderson' found that, in the Lower Vistula, 318 fatal cases 

' A. Report of tlie Resalts oF an Inqoirj into thn Epidemics of Cerebro-npinal Manin- 
ptia PreTalling abont the Lower Vistula, etc. Official paper. Eighth Regwrt of the 
Medical OIBce of tbo Privy Council London. ISflfi. 
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which malarious diseases are rife ; thirdly, when it prevails in maiariouB 
regions, it shows neither a greater malignancy, nor a more marked ten- 
dency to run an intermittent or remittent course than it does in high, 
sandy regions, where native malarial fever is unknown ; and in oonolu- 
sion, there is, beyond the tendency of the fever to remit and intermit, no 
further resemblance between the two diseases. Marked enlargement of 
the spleen is not common in cerebro-spinal fever, enlargement of the 
liver is not one of its sequels, and quinine has no power to check it, even 
when its course most closely resembles that of a malarial attack. 

Cerebro-spinal fever has been almost unanimously pronounced to be 
either absolutely non-contagious, or contagious to a very slight degree, 
by those whose observations have rendered them competent to judge of 
the matter. The vast majority of cases break out without the most re- 
mote possibility of personal communication. The cases occurring at the 
beginning of an epidemic appear here and there in the community, in dis- 
tant quarters of a city, or miles apart in rural districts. As the disease 
spreads, new cases and groups of cases arise in distant localities whose in- 
habitants have held little or no communication with the sick or their at- 
tendants. In many instances only one, or perhaps two members of a 
famil^% are attacked throughout the course of an epid^emic. The members 
of a household occupying the same apartments, or passing freely in and 
out by the bedside of the patient, are apparently not more liable to con- 
tract the disease than others having no contact with the sick, unless the 
dwelling be foul and ill-ventilated. When several cases occur in the same 
house, it is often at such irregular intervals as to preclude the idea of in- 
fection at the same time, or from one another, as the periods of incubation 
of the contagious disease is within certain limits, uniform. Thus, Dr. 
Sewall,' in the epidemic of 1872 in New York City, met with an instance 
where six cases occurred in a single family, but at intervals of five, seven, 
eleven, twenty-five, and forty-five days respectively. In the same epidemic 
Dr. J. Lewis Smith encountered in each of 39 families a single case, in 
16 families 2 cases each, and in 3 instances, 3 cases in a family. 

It is a notable fact that physicians, nurses, and other attendants upon 
tlie sick have contracted the disease only in the rarest instances, and pa- 
tients in hospital wards into which cases of cerebro-spinal fever have been 
brought have remained, as a rule, unaffected by the cause of the disease. 

In view of the foregoing facts, it is to be concluded that the opinion 
so universally entertained by medical men who have made this disease 
the subject of personal study, namely, that it is non-contagious, is correct; 
that is to say, that it is not contagious in the sense in which we are in the 
habit of using the term in speaking of small-pox, scarlet fever, typhus, 
etc. But that it is capable of being communicated from the sick to the 
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well, under ccitaiii favorable fircumataiici^s wliicli are as yet unknown 
lu us — in other words, tbat it is in u nioditied sense contagious — seems 
probable. The difficulty in discussing the subject of the cuntag-iousness 
of any disease arises in part from uur habit of using the word in its broad- 
est and most positive rfleaning, as wbeu we speak of tbe diseases just 
named. As long as there is room for doubt as to the possibility of a ma- 
lignant disease spreading by contagion, it is, from a practical standpoint, 
important to rt-'gard it as to a degree contagious; so that, if errors occur 
in respect of this point, they may be committed on the right, that is to 
say, on tlie safe side. 

Among the facts nhich suggest the possibility of the apecitio exciting 
clause of tbis [ever being communicable from one person to anotiier, or at 
k-ast portable on the person or among the effects of those who have been 
exposed to it, are the following: tlie outbreaks in that regiment of French 
soldiers already mentioned, which, having suffered from the disease in 
Bayonne in 1S37, again suSerad from it in 183S, after having been trans- 
ferred to Rochefort, where the disease had not previously existed, and in 
which, in the following year, it having been transferred to VerEailles, the 
first cases of a lingering but limited epidemic again showed themselves ; 
in 1840 the disease broke out at Laval, and accompanied the troops 
marched from that place to Mans and Chilteau-Gonthier; the appearance 
of the disease among the French soldiers in Algiers, in 1840, at a time 
wlien it prevailed extensively in the army in France. Hirsch points out 
the importance that would attach to this extension of the disease across 
the Mediterranean, if it were known whether or nut the malady appeared 
first among troops fresh from France. The same authority narrates the 
following reliable observations; 

" AcDonling to Fraeutzel, the first ciise of the disease among the troops in Barlia 
was in on« of the reserve of the Alexander re^meot, who a few days before had m 
from Leignitx, where the meniugitia wan then prevailing uit an epidemic. In the 
Mound company of this regiment, to which he belonged. Bve more cokck afterward OC' 
carred ; in the two oompanies lying Hcljaueiit on each side, there were three eaaes in 
one, two in the other; Id the four oompanies beyood them, only one and that the 
ti^tect case, yhile there was no illness at ull iu the Heaond battalion, which ocau|iied 
the aame barracks and was separated from the first onl; b; a small court, the twn bat- 
laliona as is generuUy the case, aaHociating bnt little with each other, but sharing in 
■11 respects the same labors and mode of life, and eventnally the evils of c 
orowding." 
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Still more striking is the following obsenation cited by Hirsoh a 
of West Prussia, in 18C5: 






''On February Sth, E., aged twenty, fell ill in the towaNhip of Sczakao. lie was 
by the giii W,, who had hastened to him out of the villuge of ^uUenczyn. 
Aft«r thedcath of K. his nuiae reluroed home and there died on February 2(tth, of epi- 
lic meningitis. This woh, with the exception of one on Jnnnary loth, the drat fatal 
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case of meningitis in Snllenozyn. To the burial of this maid oame the fiunily of the 
farm-steward K., to SoilenczTn from the township of Podgass, accompanied bj the 
servant D. and the four-year-old daughter O. of the teacher B. in Podgasa. After 
their return from the funeral, a little child of K.'s fell ill and died in twenty-four 
hours, then the servant D., who died on March 4th, and finally the giii R., on 
March 7th." * 

The same authority cites also the following example: 

** At another village, two children of one family, aged respectively one and a half 
and three and a half years, died of the epidemic, one on January 27th, and the other 
on February 7th. The clothes of the deceased were taken to a neighboring village, 
and came into the possession of a girl aged five years. She soon sickened of the epi- 
demic, and died on February 14th." 

The following cases are less striking. The first is cited by Stokes, the 
other by J. Lewis Smith : 

** A child was seized with epidemic cerebro-spinal meningitis and died. A second 
child of the same family was attacked with the malady a few days later. The day 
following the attack of this child, the mother, who slept in the same bed with it, sick- 
ened of the disease. " 

** A boy, twelve years of age, died of cerebro-spinal fever, and was buried on Satur- 
day or Sunday. On the following Monday the mother washed the linen of the boy, 
which had accumulated, and within two days was herself affected with the disease. 
She and her infant, who was also seized with it, died." 

Such instances are exceedingly uncommon. Were they less so, the 
argument in favor of the contagious nature of the disease would be 
stronger. 

All that our present knowledge warrants us in saying upon this point 
is that the usual mode of epidemic spread of cerebro-spinal fever renders 
it highly probable that the fever-producing poison is of the nature of a 
miasm which becomes active at places remote from each other at the same 
time, and spreads independently of human intercourse; while in rare in- 
stances it appears to have been carried upon the persons or among the 
personal belongings of those who have been in contact with the sick, and 
in the rarest cases it would seem to be capable of direct transference 
from the sick to the well. 

This fever may be classed among miasmatic diseases. 

Clinical History. 

Cerebro-spinal fever presents a great diversity of symptoms in differ- 
ent cases. Like other epidemic diseases, its course is attended by the 
greatest variations in intensity, duration, and the prominence of particular 
phenomena, not only in different epidemics, but in the same epidemic. 
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Id thb respeot, however, it not only resembles other epidemic diseases, 
bat it also far surpasses them. No acute disease whatever appears in 
such various arrays of symptoms. Stills has well called it a ** chameleon- 
like disorder.'' It is this that has rendered it more difficult to describe 
satisfactorily than to recognize at the bedside. It is this also that has 
led to the great diversity of opinions concerning it that have been enter- 
tained by different observers. 

It is to this extraordinary difference in the symptoms attendant upon 
different cases and predominating in different epidemics, that are due the 
efforts of systematic writers upon the subject to simplify their descrip- 
tions of cerebro-spinal fever by the arrangement of the cases under sepa- 
rate groups or headings — an effort which in most instances has failed 
signally of its object. 

Thus, Forget ' classifies the cases which came under his observation at 
Strasbourg as follows : 

A. Cerebro-spiiial : 

1. Fulminant. 

2. Comatose-convulsive. 

3. Inflammatory. 

4. Typhoid. 

5. Neuralgic. 

6. Hectic. 

7. Paralytic. 

B. Cerebral : 

1. Cephalalgia 

2. Cephalalgic-delirious. 

3. Delirious. 

4. Comatose. 

Ames* and others separate the cases into two groups: 

1. The Congestive. 

2. The Erethetic or Inflammatorv. 

Wunderlich ' classifies the cases into groups according to their rela- 
tive degree of severity, and describes — 

1. The Gravest. 

2. The Less Grave, and 

3. The Lightest. 

I Oaaetie mMioale de Paris, 1848. 15-80. 
* New Orieaos Medical and Soxgioal JonmaL November, 1848. 
'AzdiivdezHeilkiuide. 1864,1865. 
5 
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Raddiffe arranges them 

A. Simple. 

B. Fulminant. 

C. Purpuric. 

Still6 



A. The Abortive. 

B. The Malignant. 

C. The Nervous. 
a. The Ataxic: 

1. The Delirious. 

2. The Cephalalgia 

3. The Neuralgic. 

4. The Convulsive. 

5. The Paralytic, 
and b. The Adynamic: 

1. The Comatose. 

2. The Typhoid. 

D. The Inflammatory. 

E. The Intermittent. 

Bartholow * as — 

1. The Ordinary or Common. 

2. The Fulminant. 

3. The Petechial. 

4. The Abortive. 

And finally it has been suggested that the cases may be classified with 
reference to type into— 

A. Continued. 

B. Remittent. 

C. Intermittent. 

It is, I think, simpler, more convenient, and more in accordance with 
modern methods of describing diseases, to adopt the plan followed by 
German writers (Hirsch, Ziemssen), and, shunning all artificial classifica- 
tions, to give a general sketch of the course of the disease as it appears 
in the greater number of cases, presenting the symptoms as they arise, 
group themselves and succeed each other, and regarding those groups of 
oases that differ broadly from this general picture, as varieties requiring 
separate attention rather than as distinct forms of the disease. ' 

In this way will we more readily keep in mind the essential unity of the 



> Pxaotioe of Hedidne. New York, 1880. 
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malady as shown by its infectious character and constant lesions, i 
the widest diversity of ayniptoma in different cases. 






as, abrupt. If prodromes ocour, 
, of symptoms referable to dis- 
s headache, dragging muacular 
and a sense of fatigue. Gitbena" 
■ally, with usually " about a week 



The onset of the disease it 
they are of variable duration, and consis 
turbance of the nervous system, such i 
pains in the neck and extremities, vertigo, 
statement that the disease came on gradu. 
of pn^dromata," is not borne out by other observe 
inquiry, found prodromes present in only five out of forty-three cuaes. 
When present, they last from a few hours to several days. They are apt 
to disapjiear shortly before the outbreak of the disease. In some instances 
slight repeated shivering has preceded the attack. 

In by far the greatest number of cases the attack is ushered in by 
symptoms of the most formidable character. The patient is seized with a 
violent chill; agonizing headache, nausea, vomiting — which is repeated 
and provoked by movement or any attempt to rise — supervene. He is 
restless, tossing about the bed and oppressed with an overwhelming sense 
of illness. His countenance betokens his profound distress. His face is 
seldom flushed, usually pale or cyanotic, sometimes wearing the expression 
of those under the influence of narcotic poisons. In a short time drag- 
^ng pains in the neck come on, which spread to a greater or less extent 
along the spine and into the extremities, and are soon followed by that 
tetanic stiffness of the muscles of the spinal region that is one of the 
characteristic features of the disease. Pain is now experienced in at- 
tempting to bend the head forward, or to turn it from side to side. The 
muscular stiffness extends to the extremities, and movementsare made with 
awkwardness and difficulty. In a few hours or days this symptom deepens 
into complete opisthotonos. The head Is drawn back, the spine curved, 
the forearms flexed upon the arms, the legs upon the thighs. Cramps in 
the muscles of the legs and elsewhere, and spasmodic twitchings of the 
lips, eyelids, etc., come and go. General convulsions may occur, especi- 
ally in children. With these symptoms of irritation of the roots of motor 
nerves are associated those of a not less profound disturbance of sensation. 
Uypenesthesia of the entire surface is present, but the sensitiveness of 
the face, forehead, and neck is most marked. A slight pinch, or an at- 
tempt to separate the eyelids for the purpose of examining the eye, will 
often call forth an expression of pain, even when insensibility is profound. 
The greatest suffering is, however, from the headache, which often causes 
restlessness and expressions of suffering during insensibility. It is de- 
scribed as sharp, lancinating or boring, and may be either in the forehead 
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' Dr. W. H. H. Gitfaeni : Notes ol Ninety-eight Cases of Epidemic Cerebro-qiinal 
XsnisKiliB, treated in tbe Pbilodelpbia HoapitoL Americtu) Jouinal Medical Soieneea, 
Jalr, 1807. 
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CttfV ttpCMI €W€i^ StSCBipC tO 

Hm qviet, ecMBpeffii^ kiai to seise hoU of tke bed. TW voaita^ eon- 
tinwm. At fint tfe wlf U of tke itiMnii, aftiervaid biEoae ■wtt^s 
sad gsstrie BoeiiSy sre tkrovn iqi. 

Tbe high SMSitsI ezdtenem wUch nsiks ^e omet off Ike attsck 
pssees into definmn — wliidi but be sedre, evea wmmwiiim^^l 90 tittt restimiot 
is required, or of sbosT^wsadenii^clisneter. In a fkort time it pssses into 
scMnnoleoee or stopor, wbicb is, bowerer, still attended with more or less 
restlessness sod eontinQsl moremefit upon ^e bed. Vsiions distorbsnoes 
of tbe spedsl senees oeeor. Intolersnee <^ ligbt is eomtant, doable Tision 
sod te mp or s fj or eren permsnent b lindnf , sometimes s nper rene. Intoler- 
snee of soonds, ringing in tbeesrsiySnd *!■■■■■■■■■ »^*«»>i« AmmHi^m^ whiiA 
ismore or less proooaneed sod not infreqoentlj persistent. Tssteislost — 
the pstieot refuses food; nererthdessy the Tomitii^pasists. Coostipstion 
is present St firrt^ often throogfaoat the sickness. Tovmrd the end of the st- 
uck, disrrhces sod ioTcJontsrydisdisrgesmsj take plsce. In this respect 
epidemics differ greatly, sod in troth it cannot be said that the symptoms 
referable to the slimentary canal are at all diaracteristic The tongue is, 
ss s rule, lightly corered with s whitish fur; where there is great depres- 
sion it becomes dry snd brown, snd sordes ocdlect; but this sgain gives 
pisce to s moist snd whitish fur. 

The ferer is generally moderate, very irregular, and does not observe 
a typicsl course. The pulse is about normal 10 frequency or moderately 
quickened. It preients, however, the most remarkable variations in re- 
spect of its frequency, being at one time unaccountably quickened, at 
another unaccountably slowed, and these conditions succeed each other 
with great rapidity and no less irregularity; the changes in tension are 
not lens notable. The respirations are likewise irregular. They are at 
fir»t quickened, later they become shallow and irregular in rhythm. Some- 
tirnoff this irregularity is of that form known as Cheyne-Stokes respira- 
tion. 

(Cutaneous eruptions appear after the first few days. Herpes is com- 
mon; erythema, roseola and urticaria occur. Petechias also, the sign of 
blood-disintegration, are common. In many epidemics no eruption has 
been observed. The herpetic eruption is most frequent on the face; it 
occurs oUowhore on the body, and is sotnetimes symmetrically distribu* 
ted. The others are of irregular distribution. 

The disease develops rapidly to its height; from the third to the sixthr 
day, the symptoms have reached their full intensity. If the attack pro» 
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infavorable temiiimtion, t!ie ayuiploms of motor and sensory i 
excitation yield to those of depression; tbe rigidity passes away and ia 
replaced by palsies; tbe stupor deepens into coma; the fixed expression 
of pain fades into blankuess; the eyes are Eunken, the pupils dilated; tio 
Duise disturbs tbe patient. The temperature rises— 40.5° C {105° F.), or 
even i2,i° C. {108" F,), being attained; the pulse becomes rapid, small, 
and scarcely perceptible, the breathing weaker and more uliailow, and, with 
convulsive muscular movements ending in the most profound coma, death 
puts an end to the scene of horror. 

If the case run a favorable course, the symptoms of depression is It 
marked, and they continue for a much shorter time. Intense headache, I 
backache, and muscular pains in the extremities, are complained of; the 
patient generaJly lies quiet in one position. There is intolerance of light 
and of sound. The vomiting after a few days, or early in the progress of 
the case, comes to an end. The headache and other pains slowly subside, 
and with them the muscular rigidity; the strength is slowly regained, and 
after a period varying from two or three to several weeks the patient re* 
gains his health. The convalescence is often protracted for a long time 
by the back- and bead-pains, and by disturbances of sight and hearing. 

In certain instances, after the fever has lasted some time, the patient 
passes into that condition to which tbe tenu " typhoid state " has unfor* 
tunately been applied, and lies in acondition of semi-stupor, with mutter- 
ing delirium, a dry, cracked tongue, Hordes upon the teeth and gums, a 
feeble, rapid pulse, involuntary discharges, and like symptoms of vital de- 
pression. These are cases of prolonged meningeal inflammation where 
the infection has been severe and the blood-alterations profound. They 
have been described as the " typhoid form " of cerebro- spinal fever by 
many writers. To classify these cases together as a group, seems to add 
to the obscurity of the description of the disease rather than to simplify 
it. Certain cases of other infectious diseases tend to run on into a simi- 
lar state. It is profitable to regard them as simply grave and protracted 
examples of such affections, rather than to describe them as separate 
forms. It is above all unfortunate and unprofitable to designate them by 
the term " typhoid," in view of the confusion that has existed as to the 
relation of cerebro-spina! fever to typhus. 

Cases occur in every epidemic that differ so much from the general 
description of the ordinarily severe and mild forms of the disease, that 
they require separate consideration as varieties. These are the fulminant, 
tbe abortive, and the intermittent varieties. 

The ftUminaHt varieti/^the meningitis cerebro -spinal is siderans of 
Hirsch, and the nifningita foudroyante of French writers. Tiie poison 
seems to fall upon the patient like a thunderbolt. He is struck down with- 
out warning, in the midst of health, i 
lapse. In a few hours death may ens 



iTid speedily falls into a state of col- 
There is usuaUy a violent chill; 
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the patient becomes cyanosed; the skin is cold — it may be clammy U> 
the touch, or bathed in a profuse perspiration. The face is shrunk and 
livid, the eyes deep-sunk in the orbits. There is shivering at intervals; 
intense headache alternates with drowsiness, and, after brief delirium, un- 
consciousness slipervenes. There is contraction of the neck, and general 
convulsions may usher in profound coma, which is in most cases the fore- 
runner of death. The respiration is slow and labored; the pulse, weak from 
the onset, rapidly grows more rapid and more faint. The urine is scanty 
and loaded with albumen. Purpuric blotches appear on the surface of the 
body and pass quickly on to vesication and sloughing. These cases occur 
in nearly all epidemics, and with greatest frequency at the beginning. 
Some observers think that they have been less frequent in the later epi- 
demics. They do not occur, as far as is known, sporadically. They are,^ 
with the rarest exceptions, fatal, death usually taking place within a few 
hours (five to twelve), though life may be prolonged till the third day. 

Tourdes,* speaking of the suddenness of the attack, states that soldiers- 
full of youth and strength were stricken in the street, at drill, in the bar- 
racks, whilst at meals, and succumbed in a few hours. Ziemssen in 43 
cases encountered four, which proved fatal in 12, 24, 28, and 30 hours re- 
spectively. 

The following case, abridged from the article by the same author, will 
serve as an example of this variety of the disease : 

A child, aged eight years, was suddenlj taken ill, April 22d, with severe headache 
whilst at play, and came home complaining and in tears. After being put to bed she 
suffered from nausea, active vomiting, and vertigo. The headache increased, the eyes 
became distorted, the fingers of both hands firmly clutched. This condition is said to 
have lasted about two hours, during which the patient remained apparently conscious 
and often screamed loudly. 

In the evening she laid quietly in bed, perfectly conscious, complaining of head- 
ache and intense thirst ; her neck was not stiff ; temperature dO-S** G. (103.3'' F. ). taken 
in the rectum ; pulse 100. Late in the evening there were several attacks of yomiting ; 
she slept badly. 

On the following morning the headache was entirely gone ; the skin, especially that 
of the face, was very pale, moderately warm ; temperature 38.3** C. (100.7** F.) in the 
rectum ; pulse 100. 

Toward noon the patient felt better and got up. She even fetched beer from a 
neighboring public house. 

About two o'clock, after having amused herself for some time with her sisters, she 
suddenly became quiet, laid down upon the floor, and complained of severe headache. 
In a little while the eyes became drawn, marked contractions of the hands and feet 
ensued, which were soon followed by violent general convulsions, with constant groan- 
ing and screaming. Consciousness was said to have been lost only for a short time. 
After four hours the convulsions gradually ceased. The child asked for a drink, sank 
into a stupor, and died in half an hour. 

The 8ectio cadaverU revealed a small amount of sero-purulent infiltration of the 

* Histoire de 1' epidemic de meningite h, Strasbourg en 1840 et 1841. Paris, 1848. 
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uacbnoid and aQlMrachiioid spooea in the brain and spiaal oord, uiEemia and codema of 
the brain and epioai oord, bioncbiol catanh, and partial collapie of the lunga, Bwelling 
of the solitar; (alliclBs of the sniBll and large intestines. 

77ie abortive carkty occurs at the heiglit and during the decline of 
all epidemics. Many cases do not require confinement in bed. The pa- ] 
tients complain of headaclie, stiffness in the neck and spine, t 
Vomiting occurs, but fever is, as a rule, absent. Such cases a 
of the incomplete action of the epidemic influence. The diagnosis resta 
chiefly upon the presence of associated headache, spinal etiffness, and ' 
vomiting during the prevalence of the epidemic. All observers record , 
such cases. Stillo narrates the case of a girl who was fully convalescent 
on the tifth day, and states that he observed many slight but distinotly 
marked cases that were fully convalescent vvithin a week. 

The following examples of this variety of the disease came under tha 
observation of D, J. Lewis Smith: 

" A boy of eight years, previoosly well, waa taken with headaobe, vomiting, and 
moderate febrile movemant, on April 20, 18T3. The evacuations ware regolar, and no 
looal caoM of the attoclc could be discoveied. On tbs following do; the BfrnptomB 
ODDtioned, except the vomiting, bat he seemed BOmewliBt better. On April 4th the 
febrile movement wu more pronounced, and in the afternoon he was drowiy and bad 
B Blight oonviilsion. The forward movement of the head was appnreutl; somewhat re- 
Mxoined. On the <lth the sfrnptoma bad begun to abate, and in about one week from 
the commencement of the attack his health woa fnily restored." 

" A boy, six years old, was well till the second week in May, 18T3, when he became 
feverish and oomplained of headache. On Hay 1 Jth be still bad headache, with a pulse 
of 11-. The pupils were sensitive to light, but the right was wider than tbe left. The 
bromide and iodide of potassium were prescribed, with moderate counter- irritation be- 
hind the ears. Tbe headache and febrile movemetit in a few days abated, the equalllj 
of tbo pupils was restored, and within a little more than a week from the fiist qrmp- 
toms he fully recovered." 

During the prevalence of epidemics of ce re bro -spinal fever, some of 1 
the symptoms characteristic of that disease have occasionally been ob- 
served as incidental complications of inflammatory affections of the lungs, 
pleune, and tonsils. There was chill, followed by headache, nausea, \ 
vomiting, and stiffness of the spinal muscles; vertigo, unconsciousness, and 
alight elevation of temperature. In such cases the symptoms are usually 
mild. It is open to doubt whether or not there be not, in fact, mild c 
of the epidemic disease complicated with local inflammations. Twoc 
oited by Ziemssen would warrant the latter conclusion. 

The intermittent variety has been observed in many epidemics. The I 
intermissions show themselves either at the beginning of the attack, both 
in short and protracted cases, and at its close, during the period of conva* 
lescenoo. They are attended by complete or almost complete subsidenos 
of the fever and all the other manifestations of the disease. The recuf' I 
rence of the exacerbations assumes the quotidian or tertian type, but care- 
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f ul investigation has shown that it lacks the regularity of true 
eases, to which the resemblance of these oases is more apparent than real. 
It has already been shown that this variety resembles intermittent fever 
only in the one feature of alternations of periods of activity of the symp- 
toms and periods of repose. The intermittent course of the disease often 
lasts for several weeks and finally suddenly ends in the death or recovery 
of the patient. At other times the prodromal stage consists of several 
brief attacks, and again the convalescence may be broken by a series of 
severe paroxysmal seizures, led in by chills and attended by fever of a high 
grade— 40° C. (104° F.). 

The following case serves at the same time as an illustration of the 
mildest form of cerebro-spinal fever and of its intermittent variety. It 
occurred under Dr. J. Lewis Smith's care. 

** A girl of thirteen was seized in the last week of I>eoember, 1872, with vomiting, 
followed by headaoha Dnring a period of from six to eight weeks, or till nearly the 
first of March, she presented the following symptoms : daily paroxysmal headaolie, 
often most severe in the forenoon, neuralgic pain in the left hypoohondrinm and some- 
times in the epigastric r^on;- pulse and temperature sometimes nearly normal, at 
others accelerated and elevated, both with daUy vomiting ; inequalil^ of the pnpila, the 
right being larger than the left during a portion of the sickness. This patient was 
never so ill as to keep the bed, usually sitting quietly during the day in a chair, or re- 
clining on a lounge, and she never fully lost her appetite. Quinine had no appredaUe 
effect on the paroxysms of pain or fever.*' 

Anaxtsis op the Symptoms. 

STMFTOMS PEBTAININO TO THB NEBVOUB SYSTEM. 

A chiU of more or less decided character, often very severe and some- 
times lasting from one to two hours — less frequently a shivering, which 
speedily passes over — marks the onset of the attack. This phenomenon is 
occasionally repeated several times in the course of the first day. 

The attack begins most frequently in the evening, during the night or 
on rising, less commonly during the early hours of the day. The patient 
in some instances, having gone to bed in perfect health, awakes with symp- 
toms of the most alarining kind. During the subsidence of epidemics, the 
beginning of the sickness is less apt to be abrupt. It is also, as a rule, of 
more gradual approach in children. 

Hcddaclie is among the earlier, the most distressing, constant and 
more persistent symptoms of the disease. It is absent only in those cases 
of the fulminant variety in which the patient is overcome as by a light- 
ning-stroke, and falls directly into collapse. The seat of the pain, as 
has already been pointed out, is variable. Its agonizing character is al- 
most constant. The patient is thrown by it into the greatest restlessness. 
He throws his arms about frantically, or, pressing his hands against his 
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head, groans an<l crios i 
gives expression Co this 
quent groaning. Heads 
slight daily variations; 



II agony. Even in deep stupor or in COIRB he 
pain by moving liis hands to Iiis head and by fre- 
,che usually continues throughout the attack, with 
II many instances it shows marked remissions and 



sometimes distinct intermissions. Its cessation during the attack is a 
roost favorable indication. In many cases the liability to headache of a 
severe kind continues for years after the attack of cerebro -spinal fever, 
being excited by unusual bodily or mental exertion and like depressing 
causes. 

The seat of the headache does not necessarily indicate the position of 
the inflammatory products found after death, nor the points of most in- 
tense meningeal inflammation; nor does its violence correspond to the in- 
tensity or danger of the disease. It is not, therefore, a symptom of great 
prognostic value, seeing that it is most intense in many favorable cases, 
and absent in some that lead to a fatal issue in the course of a few hours. 

Vertigo is also an early symptom, sometimes appearing as a prodrome. 
Associated with the headache, it adds not a little to the distress of the 
patient. Suddenly seized by it, patients have staggered like drunken 
men; others have fallen, unable to rise again. It is occasionally, evea ia 
the recumbent posture, troublesome. 

The recurrence of vertigo .ind headache during the convalescence, 
after they have entirely ceased, is to be regarded with anxiety. It often, 
especially when associated with vomiting and convulsions, betokens the 
development of hydrocephalus. 

Vomiting is to be regarded as a symptom referable to the disturb- 
ance of the nervous system. It is an initial symptom, often ocourring 
without any previous nausea, and lasting one or two days. It is pro- 
voked by movements, and in particular by rising. It recurs, in some 
cases, with frequency throughout the sickness, and adds to the depres- 
sion by interfering with the assimilation of food, 

JlaUucinalions unci dcliriitm, though much less constant and persia* 
tent than headache, are present In almost all the severe cases. They 
occasionally occur early in the attack, more commonly not until the 
second or thin! day. The dehrium varies greatly in degree and kind. 
It appears in some cases to be the direct result of the violence of the 
headache. It is often transient and seldom continuous throughout the 
course of the attack, longer or shorter periods of lucidity commonly iur 
lervening between the outbreaks, or else the delirium alternates with 
periods of somnolence or stupor. It is not seldom of a furious kind, the 
patients falling into a state of frantic excitement, and being restrained 
with difficulty. Such violent manifestations may alternate with periods 
of placidity. Sometimes the sick lie in a quiet, wandering state, from 
which they may be aroused so as to make intelligible replies.' Again it 
may resemble intoxication or hysteria. I conducted the }/ost-mortem ex- 
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ainination of the body of a young married woman, who died during the 
epidemic of 1873 in Philadelphia, of cerebro-spinal fever, with obscure 
symptoms and a delirium resembling hysteria. The mental state of 
many patients may be expressed by such terms as apathy or indifference. 
In fatal cases the delirium passes into the coma which precedes death. In 
mild cases there may be slight, transient delirium, occurring often only at 
night, or hallucinations upon particular subjects — a form of monomania. 

HestlessnesSy though less frequent than the foregoing conditions, is not 
uncommonly present, especially early in the progress of the case. The 
patient tosses about in the bed and keeps his arms and legs in constant 
movement, or he seeks to spring from the bed, and has to be restrained 
by force. 

Sle^hsstiesa is present in a considerable number of cases, and is often 
met with in the history of the stage of the prodromes. Hirsch regards 
this condition as so constant at the height of the disease, that '* if one 
find a patient who has suffered from it apparently sleeping, he may be al- 
most sure that he has fallen into a stupor." In such cases the occurrence 
of a long, quiet sleep is to be regarded as an exceedingly favorable change 
in the course of the disease. 

Coma, as has been incidentally pointed out, occurs in by far the great- 
est number of fatal cases, and is generally the forerunner of death. It 
may occur in the graver and in rapidly fatal cases without the interven- 
tion of delirium. 

/Stiffness or co7itraction of the neck is an almost constant and very 
characteristic symptom. It is rarely seen on the first day, and is then 
only slightly manifest. It becomes marked between the second and fifth 
days, and may continue, in cases terminating favorably, from three to five 
weeks, or even far into the convalescence, relaxing gradually. It varies 
greatly in degree from a slight stiffness, not easily perceived, but becom- 
ing app.aront upon attempting to bend the head forward, to a contraction 
so great that the back of the head is held firmly between the shoulders, at 
almost a right angle with the spine. In the latter case swallowing is per- 
formed with difficulty, and active or passive attempts to bend the head 
forward are alike futile, partly by reason of the rigid, tetanoid charac- 
ter of the contractions, partly because of the great pain to which they 
give rise. The degree of contraction is by no means always proportion- 
ate to the neck-pain. On the contrary, this pain is sometimes absent as 
the patient lies at rest, and is called forth only upon efforts to overcome 
the contraction. 

Contractio7i of the other erector muscles of the spine is also very often 
present. This leads to a straightening of the spine (orthotonos), with 
stiffness and the prominence of the contracted muscular masses and the 
disappearslnce of the spinous processes between them, or more rarely, in its 
highest grade, to complete tetanoid opisthotonos. It adds not a little to 
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the discomfort of the sufferer, who is debarred from lyin^ upon his back, 
uid turns from oDe side to the other with the utmost pain and difficulty. 

The duration of this, as of most of the symptoms of cerebra-spinal 
fever, is very variable. Sometimes it lasts only a few days, at others' ''i 
weeks, and patients have been confined to bed by it till the fourth and 4 
even the sixth week from the beginning of the attack. Ziemsaea states ] 
that he has seen convalescents going about n'ith rigid spines. 1 

Fteurottholonoa, or conCraction of the spinal muaclea of one side, has ' 
been encountered by some observers. Levy saw it twice in fifty-seven 
cases. It is extremely rare. ' 

The stiifness of the neck is sometimes absent. This observation ha» 
been made in some instances where the ordinary anatomical changes, and 
particularly the inBammation and exudation, have been present in the 
spinal meninges to an extent as great as that usually met with. Its t 
sence cannot be explained. 

TWamus hag been observed only in patients who were extremely 
ill and comatose. It is highly ominous. Of five cases encountered by I 
Hirsch, four speedily perished. 

Wfjfhfsa and co/itraction of the tmtscUs of tho ejetremilies occur in a 
considerable proportion of the cases. Active movements are executed id 
such instances with awkwardness and pain, and passive movements aro i 




Pia. S.— AUltuiIii of Child In aenro Cerebru-Bidiul Peni. (J. Lawlii Smith.) 



resisted. The usual position of such patients, in bed, is with the head 
drawn back, the forearms flexed upon the arms, and the knees drawn up 
upon the abdomen, with or without forward arching of the spine (Fig. 3). 
Clonic spaamx or conmiUioiia occur with less frequency than musculax- 
rigidities. They are met with, however, in a considerable proportion of 
the cases, particularly in children, with whom they sometimes occur as an 
early symptom, replacing the initial chill. General convulsions have been 
observed to usher in the attack in adults also, but much more rarely. 
They vary in degree from twitchings of single muscles or groups of mus- 
cles, to violent epileptiform seizures attended with loss of consciousness; 
the latter constitutes in adults a symptom of great gravity. 
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li'emars and iubsuUua tendinum are less frequently observed. 

Paralysis is of muoh less common occurrence than the oharaoter of 
the lesions would lead us to expect. It occurs in a small proportion of 
the cases, and affects one or both extremities, upper or lower, and may be 
more or less complete. Hemiplegia may also occur. Palsies of certain 
associated groups of muscles, as those of deglutition, articulation, and 
others, are relatively more common. Paralysis is very rare as an early 
symptom; it appears toward the close of the disease. If the patient re- 
cover, it usually passes away in the course of a few days or weeks; ex- 
ceptionally it is of long persistence, or even permanent. More or less 
-complete general paralysis is encountered as one of the phenomena of 
approaching dissolution. 

The facial expression is indicative of the severe pain which attends 
the disease. The features wear a fixed and rigid look, which passes with 
the exhaustion into an expression of apathy, without relaxing into the 
flushed dulness of typhus, nor the languid expression of enteric fever. 
The face is usually pale. 

Pahi in the spine {rachialgia)^ and especially in the neck, is a fre- 
quent symptom. It varies greatly in extent and intensity, as well as 
in duration. It appears sometimes coincidently with the headache, and 
has been observed as an occasional symptom late in convalescence. A 
dragging pain in the neck has already been mentioned as one of the pro- 
dromes. This pain, like the headache, is subject to remissions and exacer- 
bations. 

Severe pains in the extremities, especially in the legs, also frequently 
occur. They are often evoked or intensified by movements of the spine. 
Lightning-like pains invade other parts of the body, and an intense sick- 
ening neuralgic pain in the abdomen, particularly in the epigastric and 
umbilical regions, is very common. This pain is sometimes associated 
with uncontrollable vomiting. It was so common a symptom in the epi- 
demic observed by Dr. Sanderson in the Lower Vistula, that, as he in- 
forms us, the disease acquired among the people the trivial designation 
of " The BeUy- Ache." 

Pain of a similar nature is sometimes referred to the chest, and at 
times is associated with difficulty in breathing. Asthmatic attacks are 
spoken of as occurring in some cases. It is probable, from their rarity, that 
they are incidental symptoms. 

IFf/percesthesia of the skin, thejointSy and other soft parts, though far 
from being a constant symptom, is to be regarded as characteristic when 
it does occur, and as sharply drawing the boundary line between this and 
any other disease with which it can possibly be confounded. It is 'absent 
altogether in many bases and in some epidemics; in others it is a very 
common symptom, and was frequently observed in the later epidemics in 
the United States, and in that of the Lower Vistula in 1865. It occurs 
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early in the course of the attack, often on the second or third day, and is 
often so extreme as to cause great additional suSering, the patient lying 
oa quietly in the bed as the restlessness so common in the affection will 
permit, in order to avoid this pain, which a movement of his limbs, a light 
touch upon the surface of his body, even the shaking of the bed, will 

It is a symptom which often, when present, interferes greatly with the 
examination of the sick. Its commonest seal is the anterior surface of 
the body, especially of the legs and thighs, though It is everywhere 
present. It is often associsted with marked intolerance of light and sound. 

AtUESthesia of portions of the surface in some instances follows the 
symptom just described. Stillii observed it in many oases durinff the epi- 
demic which is recorded in his writings. It is sometimes marked, some' 
times a mere tmmbnesa. It disappears, as a rule, during the progress of 
the case. . 

SYUPTOMS I(EFEltABI.E TO THE SKIN. 

Many observers state that the skin is apt to be dry in the early day» 
of the disease, and afterward bathed in moisture, especially the head, face, 
and neck. But in this respect cases furnish no constant condition. The 
pallor and cyanosed appearance of the surface, especially of the face, 
which is uniformly present, hsa been already more than once alluded to 
ill the description of the disease. 

Cutaneous lesions are very common and constitute a group of phenom- 
ena of great interest in the study of this affection. In some epidemics 
they are present in by far the greatest number of the cases, while in others 
no eruption whatever can be discovered in most of the instances of the 
disease. M'^ere this statement not correct, it would be impossible to recon- 
cile the conflicting accounts of many competent observers. 

Ziemssen remarks that it would be difficult to understand from obser- 
vations of the German epidemics why' the disease has been called " spotted 
fever " by American physicians. Many recorded observations of epidemics 
ID the United States, however, go to show that in not infrequent in- 
stances eruptions are altogether absent, or present in but a small number 
of the cases. There can be no doubt that roseola and potechiie are more 
common in cerebro-spinal fever in this country than in Europe. 

^er7)e« is the most common of the eruptions. It Is usually confined 
to the face (herjies faeialU), but may appear upon the trunk as shingle* 
{herpes zoster), or in circumscribed patches upon the extremities. It be- 
gins generally in the region of the mouth, upon the upper or lower Up, 
and extends to the nose, cheeks, ears, and eyelids. In many cases one or 
both sides of the face are covered with a hideous mass of herpetic vesi- 
cles or crusts. This eruption is also met with on the mucous surface of 
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the nostril and cheek, and upon the scalp. It is in many oases an eailj 
sjonptom, appearing on the second or third day; but irregpilar outbreaks 
of vesicles often take place late in the convalescence. No prognostic 
significance can be ascribed to it. 

Petechice occur in the next order of frequency. The mottling is 
more or less distinct and widely diffused over the surface, sometimes even 
involving the face. Larger spots of like character resembling the erup- 
tion of purpura are likewise common. Wide effusions of blood and its 
coloring matter beneath the skin {vibiicBy ecchj/moaes) also occur. They 
have sometimes a regular, sometimes an irregular or ragged edge or 
border, which may remain fixed from the time of its appearance, or may 
•extend rapidly over large surfaces. They are sometimes light or bright red 
in the beginning, and grow dark or livid in the lapse of a short time; of- 
tener, however, they are dark purple or black from the first, and have been 
likened to splashes of ink. They often resemble the livid staining of the 
;skin in the cadaver. These extensive effusions of the coloring matter of 
the blood are of ominous significance as betokening the gravest disintegra- 
tion of its corpuscular elements. 

Dr. J. Lewis Smith has observed that the size and position of such 
spots is sometimes determined by bruises which the patient receives dur- 
ing his spells of restlessness. The purpuric spots are sometimes hard 
to the touch, with defined margins. Vesicles may form and superficial 
gangrene of the skin take place, which, if recovery follows, gives rise to 
permanent scarring. A cyanosed appearance of the surface and livid 
mottlings may also occur without distinct eruption. 

Less frequent are roseola^ erythema^ urticaHay eryaipdaSy and msdch 
mina. Not infrequently a patient presents three or four separate forms 
of cutaneous eruptions. 

The symmetrical distribution of the eruptions of cerebro-spinal fever 
have often been made the subject of remark. It is not uncommon to find 
similar eruptions and patches of eruption seated in the same position, 
upon both sides of the body or on the two extremities. This, together with 
the variety of the forms, their frequency and the hypersesthesia and anses- 
thesia, point to disturbance of innervation in the central nervous system 
directly affecting nutrition (disturbances of trophic innervation). The 
purpuric eruptions are chiefly due to the breaking up of the red blood-cor^ 
puscles, and the solution of their coloring matter in the serum ; and per* 
haps in part, to other causes not yet known. 

THB PHENOMENA OF THE FBVEB. 

The temperature during the course of the disease does not give rise, 
when depicted in the graphic method, to a typical curve. 

It is above the normal in every case, except perhaps those of the ful* 



minuui variety, m wIiil-Ii tlie patient fulls specOtly into a state of collftpee. 
It is generally moderately liigh, nut always on the first day, but from the 
second or third day. In some instances it rises rapidly after the chill, 
whioh marks the onset of tlit: attack. After the characteristic symptoms 
of the diaeasu are fully established, the temperature rarely falls below 
37.5' C. {99.5° F.), and ranges in adults from m° C. (100.4" F.) to 40" C. 
(104° F.) for average cases. In children ilis freijuently higher. J. Lewis 
Smith has recorded a temperature (rectal) of nearly 42° C. (107.4° F.), a 
few hours after the onset of the attack, in a young child who died on the 
third day, and in two other instances a temperature of over 41' C, (106° 
P.). Both of these cases also terminated in death, one on the ninth day, 
the other in the ninth week. In severe cases it is apt to be high, and in 
]<articular, it rises as death approaches. Periods marked by long-con- 
linued subfebrile temperatures often occur in the course of an attack, and 
very irregpilar variations, both below and above the average range, are 
commou. During such periods of relatively low temperature the other 
s\-mptoms remain unabated. There is no constant and notable difference 
between the morning and evening, as in typhoid and typhus. A gradual 
fall (lysis) marks the beginning of convalescence ; an abrupt fall ushers 
ill collapse or death. A critical fall in temperature does not occur to sig- 
nalixd the favorable termination of this disease. 

Wunderlich ' concluded, from a study of thirty cases, that three vari- 
eties of the fever course may be distinguished : 

" (a) In some very severe and rapidly fatal cases the temperature, 
though not invariably very high at the beginning of the disease, reaches 
Tery striking heights in the briefest time. It remains high, rising even 
higher at the approach of death, till in the very moment of death it may 
Attain 42° C. (107.ti° F.), and more. In one of his cases it reached 43.7° 
C. (110.7° F.). It may rise some tenths of a degree after death. In the 
case just cited, it was 44.1° C. (111.5'' F.), three-quarters of an hour after 
death. There were also some fatal cases in which the temperature for 
some time was very moderate, and rose rapidly with abruptness at the 
close of life. 

" (b) On the other hand, relatively mild cases exhibit a fever of only 
short duration, although there are sometimes considerable elevations of 
temperature and often an interrupted course. Recovery does not take 
place by crisis, but happens rather with a remittent defervescence (lysis). 
Here and there cases occur which, after defervescing and apparently al- 
most recovering, relapse all at once with a rapid rise of temperature and 
run a course like the cases marked (a). 

" (c) In contrast with these brief courses of fever with either very 
SfTe or slight character, we find cases which are more or less protracted. 
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trhe height of the temperature in these may be variecl, and indeed may 
in the very same case, though this chiefly depei 
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j upon the varied complicationB which supervene in the shape 
pulmonary and intestinal afTections, and affections of serous 
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s m&de records or the temperature in forty-four of his uinety-' 
vritb the following results. " in two cases only did the ther- 
the axilla reach 105°. In fifteen cases it was between 104° 
.1 twelve between 10'i° and 104"; in seven between 10^° and 
103"; m six between 101° and lo:!", and in two it was below 100°. Th* , 
fif^res given are the highest ])oints reached in each cane. The di&erenoo j 
in the temperature at the evening and morning observations was not so 
marked as in most other fevers — a fall of more than one degree being u 
usuaJ, and frequently tbore was no change. A regular and gradual de- ', 
sceut indicated the beginning of convalescence ; a rapid fall was the sure 
precursur of collapse." 

Sanderson found that exacerbatio 
by a rise in temperature of from two 

One of the more notable charactei 
malady is their extreme irregularity, 
do not coincide, they also do not eveti approach an ideal type. 

Finally, I transcribe from the pages of Ziemsaen diagrams illustrat- 
ing the curves of the temperature and pulse in severe, mild, and the so- , 
called intermitting cases. They are accompanied witli brief abstracts ot 
the clinical notes of the t'asca: 



s of pain were always accompanied 
o three degrees Fahrenheit. 

of the febrile phenomena of this , 
t temperature ranges not only i 



CAaK l.—thvere/tnTii '' L. W.. aged nfteen yean, u ptaalercr'a apprentloe. Ao- 

oem atmpt. with ohilla, cephalalgia, vomitiiiK. trismiu, tetaaiu ot oerricHl and Hpinal 
moHules. CocjaQctivilis. hyiieraMitbetiiB of Hlcin. Afl«T the fourth day. liocpM 
(acialia, nMieol&. erylhuua, urtioaiiB, and peteohue ou the vitremitiDH. Moderate 
fever, with retardation of pulse. Furious delirium followed \iy sopor. K'ith rapid 
eteVHtioti of temfieraljure and pubw, dunth pusat^ on the seventh day of the dineiue. 

.iHrrJTuijr. — farulcnt cerL'bro-apinal muQingitix. Rem&inK of old plnuriay and peri- 
bepatitU. Partial at«te<:tnaiii of Inngx. nod lobular puenraouia. CadaveroDS softening 
ttf atOiiiBch ^nd diBplit^;in (fire boiun after death). BuppatatiTe tetido-iiyDOTitin in 
Uw left hand. Anius of ilegencratioD in the spinal uad recti nbduminiR miinoloa. 
Dloeiatioa of oomeB ' [Fig. 4. p. -SO). 

Cask IL — Mudmitr^ terere /i/i-ib, — '"M. V., aged twelve years, daughter of a 
■tockiiig-w<!av«r. Access abmpl. with chill and lotniliug. which lasted daring the Hirt 
t<>nr dayjt. Frontal headache. Stiffneas uad pniu in the spine, jactdtatton. argent 
thirat. Mind at &nt clear, afterward delirium aud somuolenoe. Petechia) on the 
Moond day. herpes on the face on the aevench, iin the thumb on the tenth day. Effu- 
aioa Into the right wrist-joiut. Ck>njunctirJtis and keralitiB. Aphths. Tnnperatun 
aC flnt h!);b, but gradually diminishing, while pclae became very rapid. Tedioaa con- 
valeeoence. Dntatioa of the disease about aix weeks " (Fig. 5, p. ftO). 

Cask lll.^MU'l f(tnn — "C. H., ogeii l«n years, daughter of an nnibrella- maker. 
After a prodromal stage of two da.vs' damtioa. patient was takeu ill with pains in tha 
head, eitremitieit and epigastrium, nausea, vomiting, sliSoesii ot neck, delirinia, 
premature meiistruatiou : herpes on the fourth day. conjunctivitis, and trootient 
fever. Improvement at the end of the first week. Duration ot the diseaee. three 
weeks" (Fig. »). 

Case IT, — fnlermitlmt form. — " Th. M. . aged nineteen yean, stadent. Prodro- 
mata for eight days. Acoesa abrupt, with cRphololgia, vomiting, alight oouvolaionBt 
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Bs. Neok Homewluit stiff. No fever during the Unit few dojs. Gxaoei-- 
batioD oa the (onrth dny, with ri:ver of short dnratioD. (olluweil bj^ apjtexiit imd dii- 
appealsnce of the nialaixe. Ou the Hfth. seventb, and eighth dafH, the exacerbatioiiB 
recurred with markeil Hpinal nymptoms. Then followed ddly exacerbatioiiB, but of 
leaa iateusity uid shorter durudou. No ertiptiou. Complete cesBation of febrile 
att«ckH after the eighteenth diij. Recovery. Duratioa of disease «ix weeks; ot« 
VKleaoenoe. four wmxh" iPi^. Tl. 

In these caseB the thermometer by no means sho^vs the re^uj&rity tl 
obar&cterizex malarial fevers, or that a superficial study of the aymptoms 
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would iiidioato. True intermit teiice, in the seusp that the terra carries 
when applied to ague, does not belong to cerehro-spinal fever. Ziemsseu 
regards the ex&cerbations of fever as due to the irregular progress of the 
ill flam mation at the beginning and during the course of the attack; as 
due to slight returns of the inflammation when they occur during con- 
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KlesceDce; and linnlly, us in tlie retrogreBBJve slitge, preHt'nting the ohar- 
»cter of the absorptive fever, ofteu met with during the retrogr&da 
luet&morpliosis of purulent exudations iti other serous membranes (pleura^ 
peritoneum). 

TSli pitUe is as variable as the temperature. Diminished heart-power, 
and a tone so impaired that slight causes give rise to extreme depression 
as maniCcated in a rapid, feeble, and compressibie pulse, oharacteriEes the 
circulation in this fever. 

The frequency of the pulse by no meaus constantly corresponds to the 
intensity of the febrile action and the gravity of the other symptoms. 
It is in many cases scarcely increased in frequency beyond the normal, in 
others moderately quickened, and again It cnay be very frequent indeed. 
In children it is constantly accelerated. It is rsrely retarded, in this 
respect differing from the pulse in tuberculous basilar meningitis. A slow 
pulse is in some instances present in the beginning of the disease, ere tbo 
temperature has risen; but, as a rule, it quickly, with the onset of marked 
fever-symptoms, rises in frequency. In fatal cases it is often bo rapid that 
it cannot be counted. Perhaps the most constant character of the pulse 
is its variations in rapidity. Within a few hours it often varies from 
forty to fifty beats per minute, and a difference of twenty or thirty beats 
may be counted within the lapse of a few minutes. A very rapid pulse, 
which continues so, is to be regarded as unfavorable. 

lu quality, the pulse may be normal, or its fulness and lenaiou may ba 
augmented. VVhen depression comes on, it becomes small, weak, and 
often intermittent. The feebleness and rapidity of the pulse in cases 
tending to a fatal issue, and particularly in those patients who rapidly 
approach death, is notable. To quote Githens: "The pulse varied from 
normal to 15U beats per minute in uncomplicated cases, and as high as 
160 in two puerperal women; it was iu all very weak, with dicrotic ten- 
dency; sometimes entirely imperceptible in the radial artery, and always 
interrupted by a very slight pressure." Da Costa' has observed well- 
ourked blood-murmurs iu the heart, even early in the course of the dis* 



The Hutrilio/i of the patient generally suffers seriously. The wasting 
is very rapid and extreme in severe cases. When death takes place after 
a long illness, the corpse presents a high degree of emaciation. This is 
due not alone to the fever and grave inflammatory lesions of the nervous 
system, but the loss of appetite, obstinate vomiting, restlessness and pain, 
also contribute a large share in bringing it al>out. 

An early, sudden and great loss of strength is a frequent and promi- 
nent feature of this malady. Syncope sometimes occurs at the beginning 
of the sickness. The patient is not only the victim of an extreme de- 
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bility during his illness^ but he comes out of it thoroughly exhausted, and 
is a long time in regaining his strength. The prostration which is so 
prominent a symptom of oerebro-spinal fever cannot be said to be char- 
acteristic of this disease as distinguished from some of the other continued 
fevers, but is notable for the frequency with which it occurs, the high de- 
gree which it attains, and the early period in the course of the attack at 
which it appears in the affection under consideration. It is to this char^ 
acter of the disease that it owes the old misleading names of ^^ Sinking 
Typhus," " Typhus Syncopalis," etc. 

SIMFTOMS BKFEBABLR TO THE ORGANS OF BBSPIBATION. 

In mild, uncomplicated cases, the respiration is for the most part quiet 
and easy, though slightly accelerated. Its rhythm is undisturbed. If 
cough be present, it is usually slight and accidental. In the grave cases 
the respiration is more or less disturbed. It is sighing, labored, or in- 
terrupted. As the case draws to a fatal termination, the breathing be* 
comes more and more embarrassed; it grows very rapid, arhythmic, and 
often presents that alternation of respiration with respiratory pauses, 
known as the Cheyne-Stokes respiration. 

It is probable that pressure upon, or oedema of, the medulla oblongata, 
gives rise to the interrupted respirations. There can be no doubt, how- 
ever, that the tonic contraction of the spinal muscles, and other groups 
more directly concerned in the performance of the acts of respiration, has 
much to do' with the embarrassment of breathing, which is still more 
common. 

7%e organs of digestion are deranged. In addition to the vomiting 
which has already been described, there is nausea and more or less com- 
plete loss of appetite. 

The tongue is moist and coated with a light or thick, white fur. In 
cases attended with great prostration, and in collapse, the tongue is dry 
and brown. If the patient rally from the prostration, the tongue quickly 
becomes moist again with the reappearance of the whitish fur. It is some- 
times clear at the tip and edges. A moderate degree of retraction of the 
belly is sometimes present. Constipation is the rule. Diarrhoea sometimes 
occurs. The latter is more frequent in children, and in some cases pre- 
cedes the attack. If constipation be present, it readily yields to the action 
of purgatives. 

Thirst is almost constantly a tormenting symptom. It is unappeas- 
able, and frequently persists till convalescence. 

Jaundice occurs in a few cases. No other symptom of disturbance of 
the liver is noted. * 

The spleefi is very rarely sufficiently enlarged to occasion an increase 
of its area of dulness discoverable during life. 



y be much increased, < 
Urates, as in all fevent, a 
reaction is usually acid, 
ally to be detected, and 



OXBKBBOtSFUTAL V&yXB. 

i normal in quantity, oftcncr iiicreaaed. It I 
:^ven during active (ever with liigli tempentur«. I 
re o(tcn thrown down iis the urino coola. The | 
A moderate amount o! albumen is oc 
niori! rarely cylindrical casts and blood -corpus- I 
e present. In delirium and in coma, retention I 
of urine may be overlooked, and if catheterization be delayed, cystitip I 
may result. 

Polyuria is very common in children, and has been observed i 
cases as a symptom persisting for years after convalescence. Trausienli | 
albuminui'ia has also occurred. 

It^tHtnation of' theJoitUs, resembling rheumatism, is occasionally met 1 
with. It is commonly slight, but in rare instances may run on to & sup- I 
purativo arthritis. The wrist-joints are most frequently aSeoted. 

<Sieelllntf of' Che parotid fflands ia mi infrequent accident of the disease. 
It may be slight, or It may run on to suppuration. Tourdes saw suppura- 
tive parotidites in two fatal cases. Uithuns met with it in two out of 
ninety-eight cases, both of which recovered, and Stille saw two or three 



DIBTtJH&iKCBS OP THE OIUtAMS OF THX eFBOUt. BBNHBe. 

The eye and ear are frequently involved, and are often the seat of 
«erious lesions. It is not known to what extent the taste and smell may 
be atlected. In mild cases the perception of odors is normal; the taste is 
perverted, as it !s apt to be in the catarrhal state of the mouth and stomach 
which belongs to fever. In grave cases the condition of the patient pre- 
cludes the investigation of this point. J. Lewis Smith ascertained that 
ill one nostril the senai' of smell was lost altogether, in a case under his 
oliservatioir. 

To return to the consideration of the eye and ear. 

T/te pupil is often normal during the whole course of the disease, la 
other instances it dilates toward the end ; again it is frequently contracted 
in the beginning, and dilates after some days' sickness; not infrequently 
the pupils differ in size, one being contracted, the other dilated, and the 
two responding differently to the same light. Feeble response to light 
is a common symptom. 

Intolerance to bright light is an almost constant symptom. 

Nystagmus may occur in consequence of clonic spasm of the muscles 
of the eyeball, and spasm of particular muscles or groups of muscles may 
give rise to transient strabismus, which may appear and disappear several 
times before convalescence sets in. Paralysis of certain of the ocular 
muBules also causes squint, which may last several weeks, or even be per- 
manent. Paralysis of the various cranial nerves depends mostly upon 
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the lesions consequent upon the extension of the meningeal inflammation 
to their trunks, and arises either from the pressure exerted by the sur- 
rounding exudation, or from contraction of the hyperplastic connective 
tissue of the nerve-sheath. 

The further lesions of the eye consist of inflammatory affections of 
the organ of sight itself, and are: (a) inflammatory hypersemia of the con- 
junctiva. This is of frequent occurrence. There is a uniform diffused 
redness of the conjunctiva, not so dusky as in typhus. It is an early 
symptom. At times it amounts to an intense conjunctivitis, with oedema 
of the eyelids and a free muco-purulent secretion. When it is severe the 
cornea becomes opaque and the seat of ulceration. Ziemssen has pointed 
out the fact that this form of destructive keratitis is frequently due to 
the exposure of the cornea to the action of the air, as a result of partial 
palsy of the orbicularis palpebrarum muscle, and consequent imperfect 
closure of the eyelids: (b) severe, suppurative irido-choroiditis, or pan- 
ophthalmitis. The media grow cloudy, the iris discolored, the pupils be- 
come irregular and are blocked with inflammatory exudation. The storm 
subsides, leaving distorted pupils, the lens cataractous, the retina de- 
tached, and ultimate atrophy of the globe ensues ; or, in rarer cases, the 
eye is destroyed by perforating ulceration of the cornea and the forma- 
tion of anterior staphyloma : (e) optic neuritis terminating in atrophy 
of the nerve. 

Disturbances of hearing are noticed within the first few days. The 
patient is annoyed by loud sounds ; humming and ringing in the ears are 
speedily followed by more or less complete deafness. These manifesta- 
tions are usually bilateral. They are due to two processes: (a) inflamma- 
tion of the middle ear. If it be catarrhal in character and mild, as is 
most commonly the case, it subsides without loss of hearing; if it be puru- 
lent and severe, perforation of the membrana tympani occurs, and an 
otorrhoea of variable duration ensues : (b) suppurative inflammation of 
the labyrinth, with destruction of the membranous labyrinth. The patient 
loses his hearing without oton*hoea, otalgia, or other local symptom. The 
loss of hearing does not always come on at the same period of the disease; 
the majority of cases are observed to be deaf as soon as the stupor goes 
off and full consciousness returns, while in rarer instances those who be- 
come deaf are able to hear more or less distinctly at this time, but lose 
this function in the course of the convalescence. This form of deafness 
is complete and permanent. It affects both ears, and has been observed 
in some instances to be associated with a staggering gait.* It is probable 
that the inflammation makes its way within the sheath of the auditory 
nerve (A. Heller). 



1 See Proceedings of Philadelphia Pathological Society, Philadelphia Medioal Times, 
Januaiy 81, 1974. 
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Serious lesions of the eye and ear, resulting in the permanent and 
complete loss of sight and hearing, occur in some cases that run a mild 
course as regards the general phenomena of the affection. Dr. Schaffner* 
records a case in which a boy aged six, after a sickness of two weeks with 
symptoms of mild character, complained of blindness. On examination 
the loss of sight was found to be due to optic neuritis. 

COMPLICATIOKS AND SeQUELS. 

Some of the complications — those involving the eye and ear, the joints 
and the parotid glands — have already been considered in the analysis of 
the symptoms. 

Catarrhal and croupous pneumonia, bronchial catarrh, pleurisy, endo- 
carditis, pericarditis, also occur as complications in some cases of almost 
every epidemic. Atelectasis and broncho-pneumonia are more common 
in those patients who for a long time have suffered from orthotonus 
(Ziemssen). The combination of croupous pneumonia with cerebro-spinal 
fever has been observed to be of common occurrence in some of the re* 
cent German epidemics. This serious complication has been encoun- 
tered with greater frequency at the close than at the beginning of the 
epidemic, ** as if the infectious poison had then lost its violence, and was 
able to resume its activity only when aided by the force of other dis<» 



» 



Intestinal catarrh also occurs as a complication. Malarial and enteric 
fever, and measles, 'scarlet fever and cholera, have been met with as inter- 
current affections. 

Convalescence is irregular and uncertain. After severe cases it is apt 
ta be tardy. Relapses are not uncommon, and are often fatal. 

7%« sequels are: (a) prolonged debility and emaciation, dyspepsia, 
boib, carbuncles due to the blood-changes that take place in this as in 
other infectious diseases; and (b) those due to the lesions resulting from 
the inflammation of the brain and cord, and their membranes, and its ex- 
tension to the organs of the special senses, namely: pareses and paralyses, 
impairment of intelligence in consequence of chronic meningitis and 
chronic hydrocephalus, and more or less complete deafness and loss of 
vision. 

GefiercU motor weakness and paralt/ses of shigle extremities or partio 
lUar nerves are not very infrequent. They depend upon lesions of the 
brain or spinal cord, or on the results of injury to the parts in consequence 
of the pressure exerted by the contraction of the organized inflammatory 
exudation. 

J*iMetiess of the intelligence and weaJcness of memory y with defects of 



' Philadelphia Madioal Times, Maj 16, 1874. 
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speech, are often sequels. In most casM, they gradually di8ap{>ear in the 
course of some weeks or months, and when permanent are the result of 
chronic inflammatory processes affecting the brain. 

One of the most important of the cerebral affections left by this fever 
is chronic hydrocephalus. 

The symptoms are paroxysmal; they consist of severe headaohe, in- 
tolerance of liglit and sound, vertigo, pains in the neck and limbs, vom- 
iting, involuntary discharges, convulsions, loss of consciousness. The 
attacks occur either at long and irregular intervals or in rapid succession. 
The mental and bodily condition of the patient during the intervals b 
sometimes such as to lead to delusive hopes of his recovery. If partial 
recovery take place the mind remains weak, and the limbs paralyzed and 
deformed. In the rarest of instances has an approach to complete recov- 
ery been recorded. 

In a majority of instances the condition in the intermissions is such as 
to preclude all expectation of recovery, the mind being irritable and un- 
steady, the limbs slightly palsied, muscular movements inco-ordinate, and 
the development of the body in the young retarded. The head is large, 
the skull thin, and the eyes prominent. Headache is a common symp- 
tom. 

Ziemssen gives the following account of the successive anatomical 
changes which attend the development of this process, as the result of hb 
autopsies during the epidemic and in following years.: 

^' During the second week the meningeal exudation, which has hitherto 
been little changed, or perhaps somewhat thickened, undergoes fatty de- 
generation of the cells and fibrin, and is thus slowly or rapidly absorbed, 
or ultimately shrinks into caseous matter, if absorption does not occur; 
the connective tissue of the arachnoid and pia mater proliferates, the hyper- 
semia of the substance of the brain disappears, and the purulent effusion 
in the ventricles increases. From the twenty-seventh to the thirtieth week 
the arachnoid and pia mater exhibit a pulpy hyperplasia or already a cica- 
tricial thickening; the caseous remains of the meningeal exudation are still 
more shrunken; the ventricular effusion has become more moderate in 
amount, but quite clear, owing to the inspissation of the cellular elements 
into small, caseous flakes on the dependent parts of the ventricles. The 
earlier hypersemia of the brain is completely gone; the brain is anaemic, 
even cedematous; the ependyma of the ventricles thickened and distinctly 
granulated, and the choroid plexus bloodless. Unless the hydrocephalic 
effusion be moderate, the brain-substance is atrophied sometimes to a very 
considerable degree. In a boy two years of age we found the medullary 
and cortical layers of the cerebrum together only seven and a half lines in 
thickness, while the central ganglia were much flattened." 

The same author states that the interval of apparently progressive 
convalescence which usually occurs between the acute stage of the menin- 
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^itiB and the appearaiiue of tlic symptomy o( hydroceplialus, reiiderR 
probable the supposition iliat the increase oF the ventricular elTusion may 
be duo to the shrinking and thickening of the pia mater. 

The various lesions of the eye and car that j^ive rise to defects of or 
ioaa of sight and hearing, as sequels, have already been pointed out. 
These lesions are either the result of the eictension of the iullaininatory 
process from the pia miiter along the sheath of the optic and auditory 
nerves to the respectivi^ organs, or of a simultaneous localisation of the 
infiamtnation in the pia mater and the eye and its tunics, and in the pia 
mater and the labyrinth and tympanum, as effects of a single disease- 
producing cause. 

Complete deafness in youjig children who have not yet learned to 
talk, and even in those who have more or less perfectly acquired the power, 
results in deaf-mutism. In those who have learned to talk, speech is, 
after several months, understood with difficulty, and gradually, in the 
oourse of a year or more, becomes quite unintelligible. It is necessary 
for such children to be sent to mstitutious for the education of deaf- 
Some observers have noticed that deaf-mutism is an uncouimon result 
of this fovor, even when complete deafness occurs, aud Hirsch has called 
attention to the fact that Impairment of speech, and even aphasia, may 
arise coiocideutly with the loss of hearing as a co-effect of the meningeal 
inflammation. Whei) the loss of speech is a result of the deafness, it is 
preserved for a time after the meningitis subsides, and gradually grows 
more and more imperfect, till it is, as articulate language, lost altogether. 



^^^k Patholouy, Morbid Anatomy. 

The essential pathological processes in corebro-splnal fever are two- 
fold: (rt) the constitutional disturbances due to the direct action of the 
infecting poison upon the blood, giving rise to the group of symptoms 
constituting fever; and (A) the local inflammation. As is seen by the 
foregoing study of the clinical phenomena of the disease, one or the 
other of those processes may predominate, and the oourse and symptoms 
of the attack vary accordingly. If the phenomena of infection are most 
conspicuous, and the symptoms of the local inflammation are but slight- 
ly developed, the affection presents striking resemblances to some of 
the other infectious diseases, while on the other hand the latter symp- 
toms may be so prominent as to overshadow the infectious nature of the 
affection, and present the appearance of a simple inflammation with 
attendant symptomatic fever. The latter form is met with during the 
«pid«niic prevalence of the disease, but is most common in the sporadic 
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Between these two extremes every variety of oombination of the two 
processes is to be encountered, but in all a careful study of the course aad 
symptoms of the attack will reveal the manifestations of both. 

In like manner the morbid anatomy reveals the lesions due to the in- 
fective character of the disease, and those resulting from the local inflam- 
mation which is its constant attendant. 

These lesions are constant. They vary only in the degree of thw 
development. 

TTie einacicUioiiy in cases of long duration, is extreme. 

Cadaveric rigidity is marked and long continued. 

Extensive discolorations of the dependent parts rapidly show them* 
selves. Large patches of a livid hue may even appear elsewhere upon 
the body. 

Stille has published the account of a case in which the whole body 
became rapidly almost black, during the two hours before death, but the 
countenance afterward nearly regained its natural hue. As a rule the 
purpuric spots on the anterior surface, the redness of the eyes and the 
like, fade as the staining of the posterior parts of the cadaver deepens. 

TTie skin shows the vesicles and crusts of herpes, the mottlings and 
staining of petechia?. Patches of superRcial gangrene, and bed-sores are 
sometimes seen. 

ITis muscles are dry, soft, brownish red, sometimes pale, and atrophied. 
They are found to have undergone granular degeneration. These changes 
especially affect the muscles extending along the spinal column. 

The Jieart is often flabby, and contains dark, thin fluid blood, with 
loose soft coagula, or less frequently it contains firm fibrinous clots. The 
cardiac muscle shows the same histological changes as the voluntary mus- 
cles. In the fulminant variety it is unchanged. 

Klebs * found the condition of the blood very variable. In rapidly 
fatal oases it was very fluid and the clots were soft and scanty. Dr. 
Levick * states that the blood is in all cases fluid. Upon microscopical 
examination, the red corpuscles are shrivelled, crenated, not formed into 
rouleaux, and '^ numerous white corpuscles are found in the field." 

Multiple abscesses have been found both in the subcutaneous connec- 
tive tissue, and in that of the intermuscular planes. When the joints 
have been swollen and tender during life, they have been found the seat 
of sero-purulent effusions. 

77ie lungs show frequent changes. Hyperaemia, hypostatic conges- 
tions, oedema, bronchitis with a tenaceous secretion, are often met with. 
The infiltrations of catarrhal and, less frequently, of croupous pneumonia, 
are also encountered. 



* Zar Pathologie der epidemisohen MeningitiB. Vtrohow's Archiv, xxziv. 

* See Report of the Committee on '^ Spotted-Fever, so called," by James J. Lerkk, 
M.D. Transactions American Aasooiation, voL zyU., 1866. 
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The pleurw and pericardium are sometimes inflamed, ecchymosed, and 
cMsntaiti purulent exudation. 

Recent eudooarditis is rare. 

The liver is congested, but rarely enlarg;ed. Us cells show a granular, 
albuminoid, or fatty cloudiness (Klebs). 

Tim »j)iecn is very variable in size. It is usually small, but sometimea 
moderately, never greatly enlarged. It is usually softened. 

T/ie inteatinai nuicoua membraiie is UHUally normal. It is sometimes 
iajected and tliJukeiied. The solitary and agminate glauds are enlarged 
and aoiuetimes ulcerated. 

The lymphatic glands nearly always present a reddened appearaiiCe. 

The kiifnei/s are generally congested. The tubules are sometimea 
blocked with Cat-granules and fibrinous casts. 

The lesions thus far described are (or the most part those met with 
after death, from infectious diseases in general, and are not distinctive. 
Those which we now come to discuss are as characteristic as the intestinal 
lesions of enteric fever. They are the results of the inflammatory pro- 
cesses which have their seat in the cerebro-spinal axis and its enveloping 

The caloariuin in many instances shows no change; it is most fre- 
quently congested, especially in the line of the aulurea. 

TAc dura mater o/ the brain Is often tense, smooth on the outer sur- 
faoe, at points firmly attached to the inner table of the skull, and ahow- 
iog scattered punotiform hemorrhages or small effusions of blood; thn 
inner surface hypenemic, and more or less closely adherent to the araah- 
Doid. 

The sinuaea are distended with thin fluid blood, and contain soil pott- 
mortem clots or Arm thrombi. 

The arachnoid is often found quite normal, especially in cases that 
have run a rapid course; it is sometimes hyperfemic or stained with blood, 
or again it may bo dry, lustreless, and opaque. The space between the 
dura and the arachnoid has been observed to contain a considerable 
quantity of serous effusion, or more rarely of pus. 

After a protracted illness, when the exudation has begun to become 
organized, the arachnoid is rough and thickened. 

The pia mater is hyperwrnic. with intense, diffuse capillary injec- 
tion and pointa of capillary hemorrhage. It is adherent to ibe surfaoe 
of the brain, from which it can be separated with difficulty, and often 
only by tearing the brain-substance. In those cases which end. fatally in 
the course of a few hours, this hyperaimia is, as a rule, the only change 
in the meninges discoverable by the unaided eye, Free exudation is ab- 
sent. But upon microscopical investigation the pia mater is found to be 
densely infUtrated with cells, especially along the lino of the vessels. If 
the case have been a more protracted one, this membrane becomes oedema- 
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tous from the transudation of serum into its meshes, and in one or two 
days, a cloudy serum, or a thin, yellowish exudation acoumulates in the 
sub-arachnoid space. By the second or third day the exudation is found 
to be distinctly purulent, of a butter-like, gelatinous, or firmer consistence, 
and from one to four lines in thickness. It is of a yellowish or greenish 
color, or may be deeply tinged with blood. It is at times distributed in 
a broad layer over considerable spaces, both on the convexity and at the 
base, most abundant in the sulci, along the course of the vessels, over and 
around the optic chiasm, over the pons Varolii, the cerebellum, medaUa 
oblongata, and in the great fissures of the brain. In rare cases the exuda- 
tion uniformly covers the whole surface of the brain. It sometimes ex- 
tends in strips along the vessels and in the integral spaces, at others it 
is scattered in detached, island-like plaques. The extent of the exudation 
and its amount vary greatly in different cases. No part of the pia of the 
brain or cord may be free, or it may be limited to patches or strips on 
'the convexity, at the base, or on the cord. It occupies the subarachnoid 
space; the arachnoid space is free. The thickening of the visceral arach* 
noid is due to purulent infiltration. The seat of the primary inflamma- 
tion is the pia mater. The exudation consists of fibrin, mucine, pus-oells^ 
and free granules. 

77ie membranes of the spincd cord present similar anatomical changea. 
The dura is often separated from the vertebrae by collections of extrava- 
sated blood, its inner surface smooth, or in many cases injected or slightly 
adherent to the arachnoid; or finally, collections of serum or pus occupy 
regions of the space between these two membranes. The arachnoid is often 
normal, in other cases cloudy and infiltrated with pus. The pia is, as in 
the brain, but, as a rule, less deeply and less extensively hypersemia It 
is also roughened, thickened, and intimately adherent to the substance of 
the cord. The exudation here also appears early as a cloudy serum, but 
a little later in bands or strings of fibrino-pus, which often assume an ir- 
regular, net-like appearance, and later still as thick layers of pus, resem- 
bling in all its character the exudation described above. Its seat is almost 
exclusively upon the posterior surface of the cord, very rarely, and never 
wholly, in the cervical portion, but commonly extending from the cervical 
to the dorsal enlargement of the cord downward to the cauda equina, and 
it is most abundant in the lumbar region. The roots of the spinal nerves 
are frequently imbedded in it. The anterior surface is much less rarely 
the seat of the exudation, and when this is the case, the whole cord is 
surrounded. 

According to Hirsch, the accumulation 6f the exudation upon the lower 
portion and the posterior surface of the cord,*is chiefly due to the fact that 
it flows there by gravitation whilst fluid, and Ziemssen observes that in the 
rare cases where the whole cord is imbedded, the variation from the rule 
depends mainly upon the viscidity of the exudation from the beginning. 



OBBSBBO-SFINAL FHTSS. 

The brain-aufiBtattce is frequently congested, iritli outnerous "punct4 
isculosti" upon tlie incised surface, »iid tbo secondary devolopiuent of 
local areas of softening, which are most abundant in tho neighborhood of 
tbo purulent exuilutioii and about the veutricleH. The nerve-elemetits 
are more or lees Jieassoclated as a result of the imbibition of fluids. Oc 
CBsionally the entire brain is somewhat softened. In rare inst&ncea it is 
uedematous, even after an illness of only a few days.' This condition is 
more common in cases that have been very acute or very long-continued. 
The latter class of cases present a brain with a smooth, level surface, and 
a watery appearance on section. )ft)re rarely the consistenoe of the brain 
is firmer than normal. In most cases, and iu particular in those in whJoh 
the ilhmss has been protracted, the ventricles contain more or less turbid 
a«rum, and in some oases they are distended with pus. The choroid 
plexus and the ejiendyma are deeply congested, or even ecchymoaed, and 
covered with pus and lymph. The same anatomical changes are found 
it) the third and fourth ventricles. In cases terminating after a long ill- 
ness, the effusion may reach an enormous amount, and give rise to atrophy 
of the brain -substance with flattening of the convolutions, and <edema of 
the brain and spinal cord. 

The retrogressive changes consist of resorption of the serous effusion, 
shrinking and organization of the exudation between the arachnoid and 
pia mater, with opaque thickening of these membranes or caseous degen- 
eration of the csudation. In rare instani;es, diiluse purulent encephalitis 
takes place and purulent infiltration of the brain -substance or deposits of 
pus are found at the necropsy. 

lake changes are met with in the suftstunce of' the tphtal cord, namely, 
hypenemia, serous infiltration, and softening. They are less marked, at 
a rule, and less uniformly distributed. 

In a girl, aged fourteen, who died on the fourth day, the autopsy dts< 
closed a large, serous effusion, purulent exudation into the ventricles, ia- 
oluding the fourth, and dilatation of the central canal of the cord, wbiob 
was filled with pus (Ziemssen). 

In cases of the fulminant variety, where death quickly follows the on- 
set of the sickness, it is probable that the subject is overwhelmed by the 
poison ere the characteristic anatomical changes have time to develop, 
as occurs in rapidly fatal cases of other epidemic and infectious diseases, 
as variola, scarlatina, etc. 

The amount of the exudation and the extent of the secondary changes 
in the substance of the brain and cord, are not always proportionate to 
the inteosity of the symptoms or th*^ duralion of the case. 



I 



I. 



' Hatehiaoa : Ametioan Joomal Medloat SoiBiioefl, J11I7, 1806. 
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DiAONOSIS. 

The direct diagnosis of epidemic cerebro-spinal fever UBumlly pre- 
sents but little difficulty if the attack be primary and ooour during the 
epidemic prevalence of the disease. Under certain oircumatanoefl, m 
when it develops as an intercurrent affection in pneumonia^ typhoid fever, 
or other acute diseases, or when very young infants are the subjeot of the 
attack, and when sporadic cases occur either beyond the limits of the 
territory in which the disease is rife, <fr at the beginning of the outbreak, 
the diagnosis is attended with the greatest difficulty, and often cannot be 
made until some days have elapsed. 

The character of an epidemic outbreak of the disease may be inferred 
from the suddenness of its oncoming and the rapidity of its spread. 

The diagnosis of individual cases is based upon the presence in viiy- 
ing combinations of the characteristic symptoms of the affection. Most 
prominent among these are, furious headache, with acute pains in the 
neck, spine, and extremities, faintness, with a sinking sensation in the 
epigastrium, and vomiting which is uncontrollable; and contraction, first 
of the cervical muscles, later of those of the spine, with general cutane- 
ous hypersesthesia. Add to these morbid phenomena the abruptness of 
the attack, with or without prodromes; extreme restlessness; delirium al- 
ternating with periods of quasi-consciousness and merging into stupor or 
coma; the occasional convukive spasms; the eruptions, especially herpes; 
the irregular temperature, and the extraordinary variations of the pulse 
in frequency and volume, and the case presents a picture not difficult of 
recognition. 

The uncertainties which beset the diagnosis of sporadic cases of the 
affection arise from its less abrupt onset, its less acute course, the fre- 
quently indistinct spinal symptoms and the great rarity of its occurrence. 
In these cases, also, the pains in the back and limbs, the orthotonus and 
the hypenesthesia of the skin and soft parts, are often altogether wanting, 
and the stiffness of the neck is less perfectly developed than in the epi* 
dcmic disease. 

Tuberculotui basilar meningitis is to be distinguished from cerebro-spi^ 
nal fever by the long duration of the period of prodromes, which is rarely 
absent, by the less abrupt and less violent onset, by its slower course 
marked with remissions, its slow pulse, the great irregularity of the res- 
piration, and the absence of eruptions. Furthermore, there will usually 
be elicited some history of scrofulous and phthisical affections, or of a 
hereditary tendency to tuberculous disease. But in children, or during 
the prevalence of an epidemic of cerebro-spinal fever, or in those cases in 
which the tuberculous process extends to the membranes of the spinal 
cord (Hirsch), the diagnosis is far from easy. 



W.Pemiciou» inierniittenl J'eoer, with ita fulinitiant tnuiifestations, ha 

>dy collapse and. fatal coma, may be confounded with the fulminant 
variety. The diagnosis rests upon a consideration of the etiological fac- 
tors of the two diseases. The season of the year, the nature of the 
country, which is usually In the highest sense insalubrious, and the en- 
demio or epidemic prevalence of ordinary intermittent or remittent fever, 
t«nd to clear up the obscurity arising from any accidental resemblance of 
the symptoms. Moreover, an attack of intermittent fever rarely declares 
itself as pernicious or malignant in the first paroxysm; it is only after one, 
two, or more seizures, differing not at all, or but slightly, from the common 
manifestation of the disease, that it discloses its true character. 

Scarlet feoer in some instances may resemble, in its sudden onset, high 
febrile movement, vomiting, convulsions and stupor, cerebro- spinal fever 
as it occurs in children. The presence of the peculiar redness of the 
palatine half-arches, which is characteristic of the former disease in its 
earliest stage, may aid in the diagnosis. lu a few hours the effiorescenoe 
will clear up any uncertainty. 

Enteric feoer in its typical form preseuts marked points of differ- 
ence from the fever under consideration. Vet it has in more than one 
local outbreak presented symptoms that have for a time rendered it 
doubtful which of the two diseases was present. 

The following brief tabular arrangement of the prominent symptoms 
will serve to contrast the two diseases: 



1 



sriKAL Fbver. 



Anpt, OTerwbelming ouBel, uith or 
without prodrotneB. 

H«idiche. acute, ngoniimg. 

TomltiiiB. ooustant. 

HoBCnlar oonCraotioD within the fint two 
or three days. 

Constipation the role. 

Active delirium, alternating with stupor, 
or stupor deopeniiig into coma. 

Cnrre of temperature eitremelj' irregu- 
lar and atjpifnl. 

AClaok leacbei) its maximum within 
four OT five days. 

Various eruptioni. ohieSy berpetje and 
petechia] ; they appear early. 



Much confusion 1 

Cirs, and BO 
<6eel 



Enteric fevbk. 

Gradual approach with marked pro- 
diomea. and often obscure beginiiiu|{. 
Headache, dull, heavy. 
Rare. 

Absent altogether. 

Dianb(i>a tbe rule. 

Mental hebetude, mattering delirium, 
stnpoi. 

A typical theimal line. 

Develops atowly to ite '"^""^nmi 

A DbanwCeriRtic lenttculsi, nise-oolored 
eruption, which does not appear until the 
end of tbe first week. 



s arisen from the fact that not a few among the 
} of a later date,' have confounded cerebro-spinal 



' See Hnrahiw>n : London Lancet. April, 1805. 
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fever with typlms^ or regarded it as a variety qf typhus. These diseases 
are not only, as is at thb day universally admitted, unlike in eveiy respect 
save their infectious nature, but — as has been pointed out by StillS, whose 
learned treatise has done much to finally settle every question of doubt 
concerning the identity of these two diseases in this country — ^they are 
also in strong contrast in respect of their causes, symptoms, course, lesions 
and sequels, and all physicians who have witnessed epidemics of both af- 
fections agree in pronouncing them to be radically different. 

I venture to transcribe, from the pages of the last named author, a table 
of the important phenomena of these two affections, believing that, by so 
doing, their essential independence and the striking points of differential 
diagnosis between them will be most clearly demonstrated: 



Epidemic Msninoitis (Obrebbo-spinal 

Fbvbr). 

A pandemic disease. OccfaiB in places 
remote from one another, and without in- 
teroommonication. 

Attacks all classes of society. Is never 
primarily developed by squalor and de- 
ficient ventilation. 

Is not contagious. 

More males than females attacked. 

More young persons than adults. 

Generally occurs in winter. 

Eruptions are wanting in at least half of 
the cases ; they occur within the first day 
or two. 

The eruptions are vexy various, including 
exythema, roseola, urticaria, herpes, etc. 
Ecohymoses are common. 

Headache, acute, agonizing, tensive. 

Delirium often absent ; often hysterical, 
sometimes vivacious, sometimes maniacal. 
Generally beg^s on the first or second day. 

Pulse very often not above the natural 
standard; often preternaturally frequent 
or infrequent. Is subject to sudden and 
great variations. 

^^The temperature is lower than that 
recorded in any other typhoid or inflam- 
matory disease.*' It is also very fluctu- 
ating. • 

The body has no peculiar smell. 

The tongue is generally moist and soft ; 
■ordes of the teeth, etc., rare. 



Typhus Fcvbr 



Essentially an endemic disease. Alwayv 
due to local causes. Spreads by inter- 
communication only. 

Attacks primarily the poor, filthy, and 
crowded alone. 

Contagious to a high degree. 

The two sexes equally affected. 

More adults than young persona. 

Epidemics are irrespective of season. 

The eruption is rarely absent, and dit- 
appears between the fourth and the seventh 
days. 

The eruption is uniformly roeeolous and 
then petechiaL Eochymoses are rare. 

Headache, dull and heavy. 
Rarely absent ; usually muttering. Bare- 
ly begins before the end of the first week. 

A slow pulse exceedingly rare. Its rate 
is pretty constantly between 90 and 190. 



The temperature is always more or less 
elevated, and it does not fall until the close 
of the disease. ^' The skiti is hot, burning 
and pungent to the feeL" 

The mouse-like odor of typhus is ehar- 
aoteristia . 

The tongue is generally dry, hard, and 
brown ; and the teeth, and gums fuliginous. 
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Fbvkr). 

\'oiuiliiig, generally of bilioun ma I 
m.a almost constant and urgent 
especially in the first sto^. 

Pains in the spine and limbs, of u sharp 
and lancinating character, are umal and 
evidently neamlgk. 

Tetauio Bpnsms in a very large proportion 
o( caaaa, and witbin the (irxt two or three 
ilajs. The; are dae to an inMammBtory 
exudation within the spiual rnnal. 

CutaneoUB hypencsthc 
aymptAin. 

StrabisniDK common. 

'I'he cju, if injeot«i]. has u light rsd 
pinkish color. 

The pnpils are often uneqattl. 

Deafness often complete and 



Duration very Indefinite, bat generally 
from four to seven days. 

The blood is often highly flbrinous. 

The leaions. unleeN in the moat rapid 
owe*, consist of a flbrinons or purulent 
szodation In the meshes of the cerchro- 
Bpinal pis mater. 

Mortality from twenty to seventj-fivo 



Vomiting i^ rare and not urgent. 



The Kcnsibility of the skin is genernllr 
blunted. 

Rare 

Tbe blood in the oonjonoUTal fessels has 
a dark hne. 

AlTays equml. 

Hardly ever permanent or attended with 
signs of tlie disorganization of the ear. 

Duration ttom twelve to fourteen days. 



The blood ia never flhrinons. 

There are no inHammatory leHons what* 



per cent. i 

Cei't&in cases of cerebro-spinal fever oocurring in nervous females at the 
close of epidemics, or sporadically, have presented a delirium so peculiar 
and an array of symptoms so little chBructeristic, that they have been 
looked upon as the manifestations of hyattria. It is to be hoped that a 
period has been reached in the progress of medicine. Id which such tiii 
error can no longer arise — a period in whiL'li this term shall be iiSL-d 
with a degree of circumspection proportionate to ilic vagueness of its 
meaning. The use of the thermometer will clear up any uncertainty 
<>f diagnosis between this fever and most cases of functional distur- 
bance of the nervous system. 



Proc.nosis ANn Mortality. 



The course of the disease is very variable. In individual cases the 
prognosis can never be made with certainty. The abortive oases and 
those of the fulminant variety run the most rapid course. Hirsoh has 
emphasized the fact that certain cases, which at the onset present the 
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symptoms of ccrebro-spinal fever, promptly recover after an illness of a 
few hours, which terminates in free sweating. The most intense cases, 
on the other hand, prove fatal in a few hours — as few as five, and constantly 
as early as the second or third day. The course of the moderately severe 
cases continues one or two weeks, to the beginning of convalescence, but 
it in other cases extends over months. Sad examples of the ravages of 
the disease are to be encountered after every epidemic. In the fulmi- 
nant cases death is by far the most common termination; in cases of aver- 
age severity it is still frequent, and it not seldom occurs in cases that have 
run an apparently mild course, in consequence of complications or se- 
quels. The first week is the time of greatest danger; if the patient 
survive that, hope of his recovery may be entertained. The symptoms 
that render the prognosis unfavorable are: a very high degree of excite- 
ment, the early appearance of depression, return of the vomiting, intense 
licadache, continuous coma, recurring convulsions, and irregular respi- 
ration. 

In cases of average severity, and in mild cases, a guardedly favorable 
prognosis may be based upon the uniform gradual amelioration of all the 
symptoms within the first or second week, and the establishment of con- 
valescence without the occurrence of grave complications or sequels. It 
is to be borne in mind that relapses are not infrequent, and that they are 
often fatal. 

The high death-rate that attends cerebro-spinal fever places it among 
the most dreaded of epidemic diseases. The mortality varies greatly in 
<lifferent epidemics; in the mildest, it is about thirty per cent., in the most 
severe, seventy-five per cent. The average may be stated at about forty 
per cent. A comparison of the statistics of the epidemics of the early and 
middle periods of the century with that of those that have prevailed within 
the last two decades, suggests the probability of a gradual diminution of 
the violence of the disease. This difference in the death-rate is, however, 
without doubt due in part to the fact that the energetic depletory meas- 
ures of treatment formerly extensively in vogue are now wholly aban- 
doned. 

Mode, of death. — Death occurs in a majority of cases by failure of the 

respiratory nerve-centres, in some instances from asthenia, and in the 
fulminant variety probably from necraemia. 

Treatment. 

Our ignorance of the precise etiological conditions of the disease, 
limits prophylaxis to general sanitary measures for the purification of 
houses and localities, and attention to personal hygiene. This, as all epi- 
demic diseases, assumes, as a rule, its worst form, and numbers the most 
victims, where anti-hygienic conditions most abound. Attention to the 



tality of tlie di8< 



0EBEBB0-8PINAL SEVXIL 

I streets and dwelling-places, to the conditiou of drain&ge ai 
e prompt removal of accumulations of refuse matter, and t 
wdicig, cannot fail to diminish ibe severity and inc 



I both 



The evideiicQ that the fever-poison, in some instances, spreads am( 

embers of a househokl, cither from the individual first at- 
1 personal effects, or in cousequencc of some unknown fav- 
of the surroundings, renders it advisable that, where pruo- 
^Uiiigs in which the disease lias made its appearance, should 
ntil after the close of the epidemic (Zierasaen). It is reo- 
.11 the linen and other articles used by the patients should 
perhaps burned. 
slesome food, the avoidance of unusual fatigue, 
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tacked, from hi 
oring conditioi 
ticable, the dw 
be abandoneil 
oui mended tha 
be carefully disinfected, 

The use of plain and 
both bodily and mental, and of excesses of every kind, are important, 
lerate exercise, quitjt, and regular living, may aSord some, but by no 
complete security during the epidemic. 

Xervous persons and those in feeble health, should, when possible, 
leave an infected district upon the outbreak of the disease. 

The treatment oftlie disease has been almost aa various as its variouB 
physiognomy. In different epidemics and at diHereut periods, divergent 
and even opposite meChuds of treatment Lave been adopted. On the 
one hand, a vigorous tonic and stimulant plan has been pursued by 
Ihose lo whom the disease has presented, in an extreme degree from the 
onset, the symptoms of depression; again, the urgent symptoms of an 
intense inflammatory process localized in the membranes of the brain and 
spinal cord, have seemed to some to indicate the euergetio use of deple- 
^^O iy and other antiphlogistic remedies, including the administration of 
mcurials, while others have been content with a modified expectant plan 

treatment, in which a careful regimen and efforts to combat the symp- 
toms as they arise, play the chief part. 

lu the present state of knowledge, it is impossible to decide whether 
or not any plan of treatment yet resorted to is capable of so affecting the 
mortality as to lower the death-rate in particular epidemics, while there 
is reason to believe that the extreme fatality characterizing some of the 
older epidemics has been In part due to the repeated and copious blo(i4- 
lettings, and other depressing measures entering into the treatment. The 
difficulties connected with the consideration of the treatment of this dis- 
ease are partly inherent to the subject of the treatment of the infectious 
diseases in general, in which, the cause being beyond our reach and its 
nature unknown, we are compelled to direct our therapeutic efforts alone 
against the consequences of its action. Thev are, however, in a much 
greater degree dependent upon the variable and diverse forms in which 
this disease presents itself. Efforts to deduce, from statistics, conclusioiw 
in regard to the success of different modes of treatment in an epjdemio 
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disease in which tho mortality ranges between thirty and seventy-five per 
cent., must yield unsatisfactory, if not fallacious results. It is not only 
impossible to compare the results of treatment in different epidemics, but, 
from the capricious nature of this affection and its various manifestations, 
it is even impossible to compare cases in the same epidemic, or indeed, to 
compare the cases which occur during the rise, the maximum, or the decline 
of the same epidemic. We have to do with cases of this fever to which 
the term average cases may be aptly applied, as qualifying the intensity 
of the morbid phenomena and the rate of mortality which attends them, 
which yet differ among themselves by as many shades as there can be va- 
rious combinations of the infectious or blood element and the local in- 
flammatory element which jointly underlie its manifestations. Cases are 
far from rare in which the attack is of the mildest form, only to be recog- 
nized by the lurid light of the outbreak in which they occur, cases re- 
quiring no treatment, sometimes not even compelling the subject to take 
to his bed. In strong and terrible contrast to such cases are those in 
which, in the midst of health, while at his ordinary occupation or on 
awaking from sleep, the patient is overwhelmed by the poison as by an 
avalanche, and passing rapidly from agonizing suffering to coma, perishes 
in the course of a few hours. Here the brevity of the course and the na- 
ture of the lesions alike show the powerlessness of our efforts to control 
the attack. Medicine, with all its resources, is neither adequate to combat 
it, nor responsible for its result. As Stills has said, ^^ the first symptoms 
of the disease are the first phenomena of death.^' 

We are driven then, in estimating the results of treatment, to restrict 
our observations to the effect of remedies upon the individual patients, 
the immediate influence upon their symptoms, both objective and sub- 
jective, and the permanence of that influence. 

A judicious treatment must be based upon the broad general princi- 
ples of therapeutics. 

Ayitiphlogistic treatment would seem to be indicated by the promi- 
nence of the symptoms of inflammatory congestion of the meninges at the 
onset of the attack, by the nature of the lesions constantly found after 
death, and by the relief it affords in a large proportion of the cases. But, 
in view of the infectious character of the cause of the affection, its rapidly 
disintegrating effect upon the blood, the early and often alarming debility 
in some cases, the marked depression that in others follows the active 
symptoms, the great emaciation and the tedious convalescence, measures 
of depletion must be employed with the greatest caution, and are in all 
but the sthenic cases contraindicated. In the young, and particularly in 
children, the abstraction of even small quantities of blood is liable to be 
followed by alarming symptoms of depression. Dr. J. Lewis Smith re- 
ports a case in which the application of a leech to each temple in a child 
aged four years was followed by extreme and almost fatal exhaustion. 
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General bloodletliti<; U in iiu eaee admissiblu, It is to be bornti in mind 
that the pulse is almost always, even from the onset, suohas would contr«- 
indicate the abstraction of blood, and if the urgency of the symptoms of 
tlie local iuflaiiimatiuii aud the uritteal state of the patient aeem to call 
for the einployiiieiit of eoergetic measures, the clinical history oC the dis- 
ease reminds tbe physician that a iiu less marked depression is speedily to 
follow and calls for a thoughtful regard for the future. Even in the 
sthenic cases tbe local application of cut cups to the na[>e of tbe neck and 
along the spine is to be employed with oaution. Leeohes mav be applied 
to the temples and in tbe neigbborlioud of the mastoid processes. These 
measures are of great value in mitigating the headache and cpinal pains 
ivhiob form so prominent a symptom in many cases. 

If such local ah-stractionB of blood bo contraiiidieated by the state of 
tbe patient, dry cupping may be employed with advantage. 

The direct application of coUl Co the head ami »pinc by means of ice, 
snow, or a freezing mixture in rubber bags made for the purjiose, and 
to be had ui the apothecaries' shops, is not oi>en to the same objections 
as bloodletting, and at the same time is attended witii satisfactory results 
as regards the symptoms of inflammation. If the bags cannot be pro- 
cured, a bladder fdled with cracked ice mixed with bran may be substi- 
tuted. In children gentle cold affusions may be practised. Tbe applica- 
tion of cold by these means is in most cases followed by very marked 
mitigation of the pains, and often by quietude or sleep. It should be 
continued as lung as the patient is comfortable, and repeated upon the 
return of the symptoms. Patients frequently require the continuous ap- 
plication for hours at a time. A h<it mustard foot-bath, or a general hut 
bath, 38"— 39" C. (100.4°— 102.3" P.), should be employed as early as pos- 
sible, care being taken that the strength of the patient be in no wise 
taxed. This may be followed by gentle frictions with some stimulating 
liniment, or with oil of turpentine, if the surface be cold and the circu- 
lation depressed. A stimulating enema may at the same time be ad- 
ministered. The patient should also be covered with warmed blankets, 
and arlijiflul heat apjilied to his sides, ibigbs, and extremities. In all 
oases it is well, while using the cold to the head and spine, to counteract its 
depressing effect by the application of moderate heat elsewhere. This 
may be accomplished by means of hot llannels, bags of hot sand or salt, 
bottles filled with hot water, or heated billets of wood well wrapped np. 
At the same time, if necessary, sinapisms are to be applied to the ex- 
tremities and tbe pnecordium. 

Bartholovv holds that the application of Ice to the head and spine may 
do mischief by tbe depression of the circulation which it causes. He ad* 
vises, instead, the use of hot water applied by a sponge passed over the 
spine every two or ihren hours. The beat modern .\merican authorities 
agree in advising the continuous use of external heat, to anticipate and 
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counteract the early depression which is so grave an element of the dis- 
ease^ a practice very general in the early epidemics in this country, but 
for a long time strangely overlooked here, and altogether neglected abroad. 

blisters upon the occiput and upon the nape of the neck are not only 
to be advised upon theoretical grounds, but they are of great practical 
. value in relieving pain and in diminishing delirium, spasm, and coma. 
They should be applied early in the course of the disease. 

The use of mercuri/y except at the onset of the attack, in the form of a 
dose of calomel as a purgative, is to be discountenanced. No single drug 
has been employed to a greater extent than mercury in the treatment of 
cerebro-spinal fever, but almost all authorities at this time regard with 
disfavor the employment of the preparations of this metal for its sup- 
posed antiphlogistic or antiplastic effect, or its absorbent effect upon 
the exudation. Among the most recent German writers, Ziemssen, how- 
ever, recommends its use in the form of mercurial ointment or calomel, 
^' for the purpose of preventing the extension of the meningeal inflamma- 
tion and exudation." He employs free inunctions and the internal use 
of calomel " in almost every case," but admits that when used in connec- 
tion with other remedies, it is difficult to ascertain its share in the com- 
mon effect, and that even when used alone its efficacy is by no means 
clearly established. 

The antipyretic treatment by cold baths and enormous doses of quinia, 
as practised by the Germans in diseases attended by hypyrexia, can be 
rarely necessary, for the reasons that in most cases the fever is moderate, 
and in those cases characterized by an excessively high temperature, the 
fatal event is due to other causes than the fever. Quinia has no control 
over the intermittent variety of the disease. In the report of the Committee 
of the American Medical Association, written by Dr. Levick, above 
quoted, the use of quinia in large doses, at the very beginning of the diS' 
ease, is favorably spoken of; but its administration in the later period, 
when the phenomena all point to intra-cranial exudation, is said to be of 
no use and liable to prove even hurtful, except in small doses as a tonic 
to an enfeebled system. 

The statement that this drug has appeared to abort the disease in some 
instances is not borne out by sufficient evidence. 

There is no abortive treatment. 

Opiutn, by the concurrent testimony of observers in all countries, now 
holds the highest place in the treatment of this disease. It was used in 
this country in the early part of this century, adopted as a treatment in 
France at a later period, and has recently found favor in the eyes of the 
physicians of Germany. Ziemssen says of morphia, that it " may be re- 
garded as one of the most indispensable remedies in the treatment of epi- 
demic meningitis." 

All the distressing symptoms, the headache and spinal pains, restless- 
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ness, the spasm, the liyper.-csthesia, and the inabilit}' to sleep, call Cor tbo 
ad miuist ration of this drug. At the sauie time our knowledge of the 
nature of the lesions suggests its use. Opium lilows the heart and tn- 
i arterial tension. Il is to be employed at the earliest moment 

sible, and in full doses. By this means we may anticipate the occur- 
uilatian, or limit it. 
IjIxperiEnce has shown that a remarkable tolerance for this drug exists 
llnost cases of cerebro-spinat fever. Some of the older physicians gave 
large doses. Strong ' in one case " gave sixty drops of Isudanum every 
hour till half a fluid ounce was taken. The whole of it was retained, and 
il subdued the excitement and relieved the pain, but produced no sleepi- 
ness or other apparent effect of opium. Others among the early American 
writurs gave enormous doses, 10 c.c. or half an ounce of the tincture, or 
frum 2 — i grammes (thirty to sixty grains) in substance, in the course of 
twelve hours, being necessary to control tlie urgent symptoms. Such 
cases recovered. 

ChaulTard,' to whom Hirsch erroneously ascribes the first advocacy of 
the opium treatment, gave it in doses of from 0.3 — 1.0 gramme (three to 
fifteen grains). Bondin ' frequently gave up to 0.45 — 1.0 gramme (seven 
to fifteen grains) at a single dose at the commencement of the attack, and 
afterward 0,005 — 0.13 gramme (one to two grains) every half-hour. .\s 
soon as the symptoms abated or the patient became drowsy, tbe dose was 
diminished. Stille gave 0.065 gramme (one grain) every hour in very se- 
vere cases, and every two hours in moderately severe cases without uar- 
rotism, or even an approach to that condition. He adds that " under the 
influence of the medicine, the pain and spasm subsided, the skin grew 
warmer and the pulse fuller, and the entire condition of the patient mora 
hopeful." 

The remedy must be given for its effect, and the quantity necessary is 
lo be prescribed. Its action is to be carefully watched. Its greatest 
usefulness is to be reached only by its administration early in the course 
of the disease. After the symptoms indicative of eilusion appear, it 
must be given in lessened doses, and its utility is greatly diminished. It 
is among the most notable facts respecting the use of opium in this dis- 
ease, that the early American physicians did not hesitate to employ it 
when coma, a condition usually thought to preclude the use of narcotics, 
threatened, nay. Strong and others have recorded their opinion that it is 
a powerful agent in removing such comas as are not " absolutely irrecov- 
erable." 

I When the condition of the patient is such as to render its administra- 
L 
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tion by the mouth Impracticable^ or when the repeated vomitiug pre- 
vents its absorption, it may be given in the form of enemata or supposi- 
tories, by the rectum, or one of the morphia salts may be substituted in 
hypodermic injections. The latter is in most cases the best plan of 
treatment. 

In view of the fact that children are peculiarly susceptible to the 
action of this drug, the dose must be regulated with caution. A boy 
aged six, under the care of Dr. J. Lewis Smith, was quieted by the 
subcutaneous injection of -^ of a grain (0.002 gramme) of morphia sul- 
phate. • 

Ergot and belladonna have been used upon theoretical grounds, on ac- 
count of their influence in diminishing vascularity of the nervous centres, 
but the evidence of their value is not satisfactory. Rosenthal * urges 
great caution in the administration of belladonna and in the hypodermic 
use of atropine. 

Cannabis indtca, the fluid extra/it of gelsemium (Bartholow), 2Unc 
oxide, large doses of chloral hydrate and inhalations of chlorofonn, have 
been employed in the management of the excitement. Chloral is to be 
emphatically condemned in the treatment of a disease attended with vomit- 
ing so continued as often to interfere with the assimilation of food, and 
characterized by a tendency to extreme exhaustion ; and chloroform inhala- 
tions, when from the outset we often have to do with a feeble and irregu- 
lar action of the heart, showing itself in extreme weakness and irregularity 
of the pulse, and a tendency to syncope upon assuming the upright pos- 
ture; of the others it may be said that they are useful auxiliaries to 
treatment, but that they do not in severe cases constitute an efficient 
medication. 

The last remark holds true also of the potassium bromide, a remedy, 
which has, however, great value in the treatment of mild cases, and in the 
treatment of children. It may be advantageously combined with opium 
or morphia. 

In cases of extreme urgency, the inhalation of Squibb's ether may be 
resorted to for the purpose of securing temporary relief from the tortur- 
ing pain, the jactitation, and the spasm. 

Upon the approach of depression, excitants and stimulants are to be 
resorted to. Among the more useful are ammonium carbofiate, spirits of 
chloroform, turpentine, and the preparations of alcohol. Cold affusion, 
practised several times a day, is recommended by German writers. It is 
a remedy scarcely likely to be widely used in this country. Quinine may 
be given in moderate doses. 

Alcoholic stimulants are required at some time in the course of the ma- 



' Rosenthal : Diseases of the Xervoas System. Araerioan edition. Neve York, 
1879. 
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jority of cases. Their use as a remedy in the treatment of this fever, in- 
dependently of the indications which govern their use in the general 
management of diseases, has not been followed by satisfactory results. 
They are to be promptly resorted to when symptoms of depression of the 
nervous system show themselves, whether it be at the onset of the attack 
or later in the progress of the case. Their amount must be regulated by 
the effect which they produce. The pulse and the first sound of the 
heart are the best guides. If the pulse, after the free administration of 
alcohol becomes less frequent, stronger and fuller, and the first sound 
more distinct, it is beneficial; but if the pulse increases in frequency, the 
heart's action being excited, the tongue grows dry, and the excitement 
augments, the alcohol must be given in decreased doses or abandoned 
altogether. If the need be urgent, and the patient unable to swallow, 
brandy should be given hypodermically. 

During the convalescence the vegetable tonics and iron are to be 
employed. ArseniCy and especially potassium arsenite, are also useful at 
this period. The latter has been praised as a remedy of value in the man- 
agement of the acute disease. These praises are unfounded. Cod-liver 
oil is of use, and in proper cases potassium iodide is of proved service 
in promoting the resorption of the exudation. Its use should be long- 
continued, and at the same time flying blisters, daily hot affusions, and, 
after all acute symptoms wholly cease, mild continuous currents should 
be employed. 

The potassium iodide is not of use in the treatment of cerebro-spinal 
fever during its acute course. Ziemssen states that he has not found it 
of the slightest benefit in the chronic hydrocephalus occurring as a sequel 
— a result which the nature of the lesions in that affection would lead us 
to expect. 

ZHet, — A generous alimentation is to be given from the beginning of 
the sickness. During the continuance of the febrile phenomena, milk, 
eggs, meat-juice and broths should be given at regular intervals, and 
continued in severe cases during the night. If food cannot be taken 
by the mouth, an attempt should be made to administer nutritious 
euemata. 

As soon as he is able, the patient should be allowed an abundance of 
solid food. The appetite is often excellent, even in the early days of con- 
valescence. 

When there is thirst, the desire for water must be freely gratified. 
This symptom is often very distressing. 

Coftstipation may be relieved by a dose of calomel with or without 
jalap, by other simple drugs, or by enemata. Neither constipation nor 
diarrhoea are, as a rule, difficult of relief. 

When there is much prostration, and, indeed, in most cases, the pa- 
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tient should be guarded against assuming the erect po8tare» or, in 
truth, against even sitting upright in bed, on account of the danger of 
syncope. 

Tlie room should be darkened, and ail noises and other disturbing in- 
fluences avoided. 

Delirium, spasm, and irritability of the stomach, too often, in the se- 
vere cases, render the administration of medicine and food impracticable. 



IV. 
ENTERIC OR TYPHOID FEVER. 

Definition. — An acute, endemic, febrile disease, of long duration, due to 
a poisonous principle associated with certain forms of decomposing 
animal matter. It is characterized by a gradual and often insidious 
commencement ; dull headache, followed by stupor and delirium ; 
a red tongue, occasionally becoming dry and brown ; in most cases 
tympany, abdominal tenderness, and diarrhoea ; an eruption of iso- 
lated, slightly elevated rose-colored spots, disappearing on pressure 
and developed in successive crops ; increased splenic dulness ; epis- 
taxis ; late prostration and tardy convalescence. After death, con- 
stant lesions of the solitary and agminate glands of the ileum, with 
enlargement of the mesenteric glands and of the spleen, are found. 

Synonyms. — Typhus nervosus; Typhus mitior; Abdominal typhus; Darm- 
typhus; Synochus and typhus with abdominal affection; Typhus gan- 
gliaris vel entericus; Ileo-typhus; Typhia; Typhus; Fidvre typhoKde ; 
Typhoid fever ; Mild typhoid fever. 

Febris non-pestilens ; Endemic fever; Autumnal or fall fever. 

Remittent fever ; Infantile remittent fever. 

Febris lenta; Slow or lent fever; Febris chronica; Chronic con- 
tinued fever ; Fi^vre continue. 

Nervous fever; Slow nervous fever; Irregular low nervous fever; 
Low fever ; Nervenfieber; Fiuvre nerveuse. 

Febris putrida ; Febris putrida nervosa; Sepimia ; Ent6rite septi- 
cemique. 

Febris hectica; Infantile hectic fever. 

Febris gastrica; Febris acuta stomachica aut intestinalis; Febris 
glutinosa gastrica; Febris gastrica acuta; Gastrisches Fieber; Ficvrr 
gastrique; Epidemic gastric fever; Gastric fever; Febris biliosa; Bil- 
ious fever; Bilious continued fever ; Febris biliosa putrida ; Synochus 
biliosa ; Bilio-gastric fever ; Gastro-bilious fever. 

Febris colliquativa ; Febris stercoralis ; Febris mucosa ; Febris 
pituitosa; Morbus bilioso-mucosus; Febris pituitosa nervosa; Schleim- 
Fieber; Pi^vre muqueuse ; Mucous or pituitous fever. 

Febris mesenterica maligna ; Febris intestinalis vel mesenterica; 



108 THE CONTINUED FEVERS. 

Febris meseiiterica acuta ; Euteritic fever ; Gastro-ent6rite ; Entero- 
mesenteric fever ; Dothicnenterie ; Muco- enteritis ; Fever with affec- 
tion of the abdomen ; Fever with ulceration of the intestines ; Gas- 
tro-enteric and gastro-splenic fever ; Ent6rite foUiculeuse ; Enteric 
fever ; Febris tympanica ; Intestinal fever. 

Night-soil fever ; Cesspool fever ; Pythogenic fever. 

Rock fever ; Mountain fever. 

The above long list of the terms under which this fever has been de- 
scribed at various periods and by many different authors, is taken, with 
few exceptions, from Dr. Murchison's great work upon the "Continued 
Fevers of Great Britain." They are variously derived from its supposed 
relationship to typhus, its mode of prevalence, its remittent character, its 
long duration, its supposed nervous origin, the occurrence of septic or 
putrid symptoms, its hectic phenomena, the presence of symptoms denot- 
ing disturbance of the stomach and liver, the intestinal symptoms, the 
morbid anatomy, its mode of origin, and localities in which it has pre- 
vailed. The term " abdominal typhus " and its equivalents, in general 
use in Germany and elsewhere upon the Continent, are open to the ob- 
jection that they suggest a relationship with typhus that is now acknow- 
ledged on all sides not to exist. They are, in fact, due to the opinion 
formerly generally entertained, that there existed between the two affec- 
tions an essential pathological identity — that they were, in fact, two varie- 
ties of a single species of fever. This opinion is no longer tenable. 
" Typhoid," suggested by Louis in 1829, is open to the same objection, 
since the labors of pathology during the past half-century have shown 
with increasing clearness, not that the fever in question is like typhus, 
but that it is unlike it. This term has, however the sanction of very gen- 
eral acceptance in France and among English-speaking physicians. Th<^ 
strongest objection to its use for any purpose whatever, lies in its com- 
mon employment as an adjective to designate a condition or group of 
symptoms that may appear in the course of any acute disease — a use that 
has given rise to endless confusion of thought and vagueness of descrip- 
tion. The term " enteric fever ^'^'^ proposed by the late Professor George 
B. Wood, possesses the advantage of designating at the same time the 
anatomical seat of the constant primary lesion, and, by a now accepted 
usage of the word fever in combinations of this kind, the infectious na- 
ture of the disease. It was adopted in the " Nomenclature of Diseases," 
in 1869. 

Historical Sketch. 

Enteric fever has been separated from the general group of the fevers 
as a substantive disease only in the present century. It is probable, 
however, that it has come down to us from a remote antiquity. The 
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description of a rontiiiued fever mentioned by Ilippoprates as prevalent 
ill the aiitumii. Hrid characterized by diarrliii'a, bilious vomiiing, tympany, 
abdomiual paiii, red rashes, bleeding al the nose, sleepleBsness or n 
tendency to ouina, delirium and subsultus, irregular remissions, a long 
duration and great emaciation, doubtless refers to this disease. It 
has been thought likewise that Galen described it under the name of 
" /ii'mitrilceus," a name applied to a disease resulting from the grafting 
of 8 tertian upon a quotidian intermittent. Dr. Murehiaoii tbiuks there 
is little doubt that the ''felrrU ne/nitertiu/ui '^ at the ivritera of the seven- 
teenth century was true enteric fever. Spigelius (l'i24), Panaroliu 
(1054) and Baglivi (160G) in Italy, Tliomas Bartliolln (1G41) in Copenha- 
gen, and Willis (1C59) and Sydenham (16S5) in England, recorded their 
observations of cases of fever, which both in the symptoms and the post* 
ppenrances corresponded with enteric fever as we know it. 

During the eighteenth century many accounts of enteric fever wer« 

ilisbed, and the difference between its Byniptome and those of typhus, 
ill as the prominence of the intestinal lesion, attracted the growing 
tentiou of British and Continental phyaioians. 

Strother (172H) distinguished the epidemic fever of 1727-29 in f^n* 
don, frhioh we know to have been typhus, from the elow J'evere, one variety 
of which, "the lent fever, is a symptamalical fever, arising from an in> 
fiammation, or an ulcer, fixed on some of the bowels.'* 

Gilchrist {1734), Languish (1735), and Husham (lTa»), called atten- 
to the differences between the J\Wpoii»i Fev*r, or the Slow Xorvam 
', and the Jfiiliffnatit Confimutl J-'tper, or I'litrid Miilii/nant Ptt^ 
'er, generally prevalent in England and Scotland. 

Sir Richard .Msaninghani (174G) published an account of the " Symp- 
toms, Nature, etc., of the Febricuk or Little Fever." This fever waa 
dc!>cribcd as of insidious origin, and apt in the beginning to be disre- 
garded; but at length conspicuous and very terrible symptoms arose, upon 
wliioh the physician waa sent for in the greatest haste, and " the little] 
neglected fever proves of very difficult and uncertain cure, and too often 
becomes fatal in the end." Its prominent symptoms were a red tongue, 
often dry, abdominal pains, diarrhoea, hemorrhage, a quick pulse, loss of 
memory, and sometimes slight delirium. It was known jtopularly as tha 
NerviiHK or JlyHlene J-Vver, Loic VouUiiattJ Fevar, Fevrr on tfie Spirits, 
Hypo or Sj>ie(jt. 

Others, at this period and later, regarded the febrU nervoaa as a very 

irent' disease from the febrit enrevrtnn, and in particular, Willan 
(17M) "observed that Cullen had improperly comprised under the term 
typhus the slow or nervous fever described by Gilchrist and Iluxhaaii, 
wliich may rather be considered as a species of hectic, and is not received 
by infection." It is at this point worthy of remark that the term heotio, 
thus employed by Willan, seems singularly appropriate in view of tb« 
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modem doctrine of m primarr and seoondjur or aepdc fever ia Am 
of the dueMae^ and that 3iaaiim^uiin*s obserratiQn that the '^linle, neg- 
l*:*:ted fever " might prove at length ** very difBcnk and aoeevtam of care," 
and " often fatal in the end," m in full accord with the now vell-kiiown 
fact that caites untreated in the beginning are apt to be Teiy serious and 
ofU;n fataL 

The Iri^h physicians of the last quarter of the eighteenth eentnij ako 
ifiake frequ^mt mention of theftbrU ntrvo^a^ a continued fererof three or 
four weeks* duration, more frequently occurring in the aatamn, and at- 
tended by diarrhoea and by hemorrhages. 

Upon the continent, during the same period, many aceounts of enteric 
fever were published^ De Haen, of Vienna (17C0), describes it as JHUary 
/'heer; Stoll (1785; as the Pituitotu or the .S7<^if Xercous Finer ; others 
as FebrU IrUutinalis. 

About the beginning of the present century the pathologists of 
France began to study the pathological anatomy of fever with great 
earnestness. Prost (1804) announced that mucous, gastric, ataxic and 
adynamic fevers have their seat in the mucous membrane of the intestine. 
Hroussais (1816) advocated similar views. lie regarded it as useless to 
4listinguish between the ulcerations found in fever and frequently having 
their seat in the intestinal glands, and inflammations of other portions of 
the intestines. He believed that the symptoms were due to the inflamma- 
tion, f/cuftro^riteritef and upon this opinion he based bis advocacy of 
copious depletion. 

Petit and Serres (1813) described enteric fever as the J^vre enttro' 
vncsenterlqijie. They called attention to the fact that the disease differed 
from ordinary enteritis, and were the first to look upon it as specific, 
^rhey regarded the lesions as the result of the introduction of a poison, 
and as of an eruptive nature, like the pustules of variola, failing, how- 
ever, to localize the processes of the disease in the solitary and agminate 
glands. To these observers is due the credit of having first pointed out 
the fact that the intestinal lesions arc limited to the ileum, and principally 
to its lower parts. 

In 1818 Bretonneau began at Tours the series of anatomical re- 
searches that enabled him to prove that the solitary and agminate glands 
of the ileum are always implicated in the processes of this fever, and 
that it differs essentially from all other inHamniations of the bowels. He 
niaintained that the disease was due to a poison communicable from the 
sick to the healthy, and regarded the intestinal lesion as analogous to the 
cutaneous eruptions of the exanthemata. He pointed out the fact that 
the severity of the general symptoms bears no relation to the intensity of 
the eruption. He named the disease clothieaetUeriey or dothimenteriie 
(iu$irjvf a small abscess, boil, and c^rcpov, intestine), the '^ Dothinenteria " 
of the translators of Trousseau. These views were made known in Paris 
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in IsaO, butwwe first published by Landini' and Tn 
Bretonueau in 182C, and by Dretonneau" liimself in 1827. 

Louis's elaborate work, " Keclieidiea sur la maladie 
noms de gastro-ent^rite, fievrc pulride, adynainique," etc., appeared in 
1S3!>. It not only contained an admirable and exhaustive descriptiuri of 
the fever, but also an analysis of the symptoms and pathological phe- 
nomena GO accurate and full, tu use the words of Gerhard, "as to BurpasH 
any other description of individual diseases." Enteric fever was so well 
studied by Louis, and its symptoms so well set forth in this work, that it 
served from that time as a standard of comparison for other affections 
less thoroughly understood. It may be said then, with truth, that the ap- 
pearance of this work marked an important epoch in the history of Uik 
continued fevers. Louis gave to ihe disease the namejWt're tif/ihoi/fe, 
which was a few years later adopted by Cliomel (1834), and soon passed 
into general use in Prance and among English-speaking physicians. 

At the period of these investigations into its pathology, enteric fever 
was very prevalent in Paris and elsewhere in France. There was, ac- 
cordingly, abundant opportunity for its clinical and anatomical study. 
Typhus fever was, on the other hand, unknown. .\n epidemic of typhus, 
brought back by the retreating armies of Napoleon after the disastrous 
campaigns of 1813-14, in Germany and Eastern France, had prevailed 
extensively in Paris and elsewhere in the large cities, and had been every- 
where extremely fatal. But, from the date of the subsidence of this out- 
break, typhus had not occurred within the borders of France, and was, to 
the French physicians of the time of Louis and Chomel, practically un- 
known. These observers therefore fell into the error of regarding the con- 
tagious fever o[ camps and armies, and of the British writers, as identical 
with the prevalent fever known to them as ttotkihtentirie or typho'uh. 

At the same time English physicians were not idle in the study of the 
pathology of fever. As a result of their investigations, however, it was 
discovered that in by far the greatest number of fata] oases the intestines 
showed no evidences of disease. 

To this general statement there were, nevertheless, numerous ■ 
tions. Sutton (180G), William (ISUl), Muir (1811), IJateman (1819) and 
others, published accounts of outbreaks of fever, prevailing principally 
iu the autumn, and attended by diarrhtea, in which, after death, the 
testioes were found to be " inflamed and gangrenous." Edmonstono 
(181):!) recorded an extremely interesting history of an outbreak of enter 
t Newcastle in 1817. This fever presented striking contrasts i 



I 






tth^ inauBorale siu" la dothicnentiTie, Parin, 1838. 
« U molodie a laquelle M. Bretonneau a doaai- Is nom de dothifnentiEie oo do 
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the epidemic fever then prevalent in various parts of t]^ kingdom, and 
which at a later period fell upon Newcastle itself. Many of the first cases 
occurred among the better classes, and among servants residing in the 
best-aired parts of the town. Children and young adults in the vigor of 
life were almost exclusively affected. The duration of the attack was 
from fourteen days to a month. The disease was thought not to be con- 
tagious, and several members of a family were seized at the same time. 
It was almost unknown in the portions of the town inhabited by the poor, 
and in which typhus, upon its appearance, chiefly prevailed. The symp- 
toms included vomiting, purging, bleeding at the nose, and hemorrhages 
from the intestines. Abercrombie (1820), Hewett (1826), and Bright 
(1827) recorded cases of fever in which the lesions of enteric fever were 
found after death. Alison (1827) stated that he had encountered in Edin- 
burgh the intestinal affections described by French authors; but he main- 
tained that they were not found after death from the ordinary typhus. 
Tweedie and South wood Smith (1830) recorded a number of cases that 
had fallen under their observations in the London Fever Hospital, in 
which, after death, the intestines showed ulceration and the mesenteric 
glands were enlarged; in other cases, however, these parts were unaffected. 
These lesions thus came to be regarded by the English and Scotch pathol- 
ogists as accidental complications of fever, and one of the earliest results 
of the awakened interest in the study of the morbid anatomy of fever 
was that the clinical distinction between the slow nervous fever and the 
malignant fever of camps and jails was lost sight of, both in France where 
the former only was prevalent, and in the British Isles, where the two 
fevers were constantly met with side by side. 

In Germany, however, this distinction was recognized. Hildenbrand 
(1810) pointed out the difference between the contagious typhus and the 
non-contagious nervous fever. From this period the typhis exanthema- 
Hai^ and the tijjyhua abdommalis were regarded as well-marked varieties — 
a view which is not yet finally abandoned at all hands in Germany, and 
which, while it was in advance of the doctrines held in France and Eng- 
land at the period of which we are writing, nevertheless has since had 
great influence in retarding the spread of the doctrine that they are es- 
sentially distinct, separate, and independent infectious diseases. 

The distinction between the two fevers, based upon their clinical differ- 
ences, that have arisen in the eighteenth century, had been lost sight of; 
that resting upon the differences in their morbid anatomy failed of recog- 
nition because of the confusion of the symptoms. It remained to study at 
the same time the symptoms during life and the appearances after death, 
and to compare them; in other words, to apply to this epidemic fever 
of Great Britain, typhus, the analytical method of study that Louis had 
applied to enteric, the endemic fever of France. This done, the two fevers 
were no longer to be regarded as the same disease ;'wlien it was thoroughly 
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done, tJicj' were not even to be looked upon as varieties of tlie same dis- 
ease; they were to unprejudiced eyes oiuarly seen to be soparuted by their 
reuses, tbeir symptoms, iheir course, their duration, and their anatomical 
cbjtracters, and no more dosely related to each other than that they are 
liolh acute, specific, Infectious diseases. 

The process of accuniulating the necesnuiy facts upon nhioh to base a 
ronvincing demonstration of the non-idenlUy of typhus and typhoid fever 
was a slow one. From the appearance of the first edition of Louis' great 
work in 1829, in which the _fiivre Iffpho'U/r &m\ the ti/p/me ot English writers 
were spoken of as identioal, till the issue of the second edition in 1841, 
the question of the identity or non-identity of these two fevers attracted 
the widespread interest of medical men both in England and France. 

Prominent among the names of those engaged in the discnssion which 
this question called forth are those of Drs. Peebles, A. P. Stewart, Perry, 
Itarlow, Lumbard, Messieurs da Clautry, Montault, Pooheux, and Dr. 
Slab«roh, of Beriin.' 

To Drs. Gerhard und Pennock, of Philadelphia, belongs the honor of 
having first in America clearly sot forth tlie distiuotion, between the 
Iwo fevers, that was gradually taking form !n the minds of the British 
and continental physicians. These gentletiien had studied enteric fever 
both in France, with Louis, and afterward in America, and had arrived 
at the conclusion that ihit dotkiknenterie or Jiii're typhoide. of the French, 
and the prevalent continued fever of this country are identical. Upon the 
appearance of typhus in Philadelphia, in the spring of ISSti, they reoog- 
nizcd it as a dilTerent disease and after a careful study of the epidemic, 
they were enabled to point out the most imjrortant points of difference 
between the two afflictions, and to classify the epidemic fever among the 
rontinaed fevers, " distinguished by the terms typhus, typhus gravior, 
[teteohial fever, etc," 

" By ifiagnosis," Dr. Gerhard wrote, " we mean ihe comparison of all 
tho symptoms appreciable by iia in disease. This comparison requires a 
raroful examination of the symptoms presented during life, and of the 
phenomena observed after death, in such cases as terminate unfavorably. 
Wo do not base our classification of diseases solely upon their anatomical 
lesions, although those lesions are oftentimes more constant than any 
other single symptom whatever ; but we group together lesions and symp- 
toMts whenever they occur together with .•iuflicienl frequency to admit this 
process of generalization." 

Proceeding to compare the two fevers upon this plan, they showed that 
■ lie Irsions of Peyer's patches and of the mesenteric glands invariably 
present in enteric, were never found in typhus; juid that English obser- 



detailed account of (be canelanionii reached by tliOHC obwrven. see Hurehi- 
I to bis work im the continued fevnts tliat I nm iudehtcd foi the outline and 
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vers were in error in regarding these lesions as merely complications of 
typhus; that there wasa*^ marked difference between the petechial erup- 
tion of typhus and the rose-colored spots of typhoid fever ; " that the train 
of symptoms associated with the intestinal lesions was very different from 
those of typhus, and that *' the distinctive characters of the two diseases 
were such as in practice would not allow them to be confounded.'^ They 
pointed out the fact that typhus is very contagious, whilst they were con- 
vinced that " dothinenteritis is certainly not contagious under ordinary 
circumstances," although in some epidemics, they said, " we have strong 
reason to believe that it becomes so." 

Their observations and conclusions were published by Dr. Gerhard in 
February and August, 1837.' 

Dr. Shattuck, of Boston (1839), strongly insisted, after watching some 
cases in the London Fever Hospital, upon the existence of two fevers in 
England, and pointed out, in a paper communicated to the Medical Soci- 
ety of Observation in Paris, the distinctions between them with consider- 
able minuteness. 

During 1840 several able papers, setting forth the differences between 
the two fevers, made their appearance; and in 1841, in the second edition 
of his work, Louis declared that ** the typhus fever of the English is a 
very different disease from that with which we are occupied." 

Other French and English physicians adopted similar views ; but the 
doctrine of non-identity met with general opposition, and the opposite 
view continued to be taught in most of the medical schools. 

In America, Bartlett, in his work on the "History, Diagnosis, and 
Treatment of the Fevers of the United States," ' treated of typhus and 
typhoid fevers as distinct diseases. 

Sir William .Tenner, in a series of papers upon " Typhus Fever, Ty- 
phoid Fever, Relapsing Fever, and Febricula, the diseases commonly 
confounded under the term Continued Fever " * (1849-52), contributed 
greatly to the final overthrow of the doctrine of the identity of the two 
fevers first named. He not only confirmed and extended the distinctions 
between the symptoms and post-mortem appearances, pointed out by 
previous observers, and in particular by Gerhard and Pennock, support- 
ing his statements by the histories of carefully recorded cases and elabo- 
rate analyses of the symptoms and anatomical lesions of many cases of 
both fevers, but he also demonstrated the non-identity of the causes 
of the two fevers, and showed bv an analvsis of all the cases admitted to 
the London Fever Hospital in two years, that they did not prevail to- 
gether and that the one did not give rise to the other ; and he called at- 

* W. W. Gerhard, M.D. : On the Typhus Fever which occurred at Philadelphia in 
the Spring and Summer of 1837. American Journal of Medical Sciences February 
and August, 1837. 

« Philadelphia, 1842. ^ Medical Times. November, 1849, to March, 1851. 
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tcntion to the fact thai an attack of one of them mostly ooiiCers immunity 
from subsequent attacks of the same, but not of the other ferer. 

From the period of the appearance of these papers, the doctrine of 
the specific distinctneas of enteric and typhus fevers was gradually ac- 
cepted; it is DOW generally entertained in all parts of the world. If there 
be those who are exceptions to the rule that competent observers regard 
these two diseases as essentially distinct, they are very few, and their pro- 
tests DO longer retard the progress of knowledj^. 



The geographical distribution of enteric fever is wide. It has been ob- 
served in all countries and in every climate. It is endemic in the British 
Isles, all parts of Europe, and in North America. Hirsch' has reached the 
conclusion that its general prevalence in Europe and America dates no 
farther back than the second and third decades of the present century — 
that is, from the period at which typhus (dcr Petechial typhus) became less 
common, and in part disappeared altogether. 

Enteria fever is, according to Murchison, common in Scotland, more 
common in Ireland, and most common in England, but everywhere preva- 
lent within the Uuiled Kingdom. Dr. Cayley, in his Croonian Lectures,' 
declares that upwards of eighty per cent, of the cases, if properly nursed 
and fed, that Is, if treated upon the expectant plan, will recover. Some 
idea of the extent of the prevalence of enteric fever in England may be 
formed from his statement that upwards of T3,OQ0 persons have died of it 
during the past nine years in that country slone. 

There is, in medical literature, abundant evidence that this fever is also 
endemio in France, Spain, Italy, Turkey, Switzerland, Germany, Russia, 
Norway and Sweden, and in Iceland. 

In North America it is endemic from Hudson's Bay to the Gulf of 
Mexico. In new and sparsely settled districts, where the land Is boln^ 
gradually, strip by strip, so to speak, brought under oullivation, the ma- 
larial fevers prevail; after a time, as populations increase, the malarial 
diseases and typhoid fever occur side by side, the one often modifying the 
symptoms of the other and complicating its course ; and finally, when the 
land has been generally taken up and drained and tilled for some genera- 
tions, and when the population has grown dense and villages and cities 
abound, the malarial diseases, true agues and remittents, come to impress 
communities but faintly, or they disappear altogether; but enteric fever 
grows very common, and asserts itself as the predominant endemic disease 
in proportion to the neglect of the sanitary measures by which alone it 
can be kept in check in populous localities. 



' Bandbnoh der biHtorisch-geograpbiachea Patholt^e, B7 Dr, A. Binqh, Gntei 
Band. Eiluugeti. ItHW. 

' On Some PoidU in Che PBtbolugy and Treatment of Tjphus Fevei. Bj Wiu. Caj- 
i«7, H.D., F.RG.P. Loodoii, 1880. 
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It is far from uncommon in tropical and subtropical countries. Many 
observers have met with it in India. It has been reported as occurring' 
in Egypt, Algeria, the west coast of Africa; in the West Indies, Mexico, 
and upon the Pacific slopes; Central America has not escaped it, and it is 
said to be extremely common in Brazil and Peru. Enteric fever has also 
been encountered in the British settlements of Australia, New Zealand, 
and Van Diemen's Land. 

In tropical countries it has doubtless been frequently confounded with 
remittent fever. 

Etiology. 



I. PBEDISPOSINQ CAUSES. 

Climat€y not of itself, but indirectly as determining the mode of life 
in communities, has a manifest influence upon the extent of the prevalence 
of enteric fever. This, like many other widely prevalent infectious dis- 
eases, is met with, as has been just indicated, in all parts of the world, 
but manifests, at the same time, a decided preference for certain broad 
areas or belts of the earth's surface. It is especially frequent and con- 
stantly present everywhere in Europe, Great Britain, and in the United 
States, and Southern Canada. These countries lie within the limits of the 
northern temperate zone, in which enteric fever possesses a fixity of tenure. 

Tlie 8easo7i of the year is a predisposing cause of great importance. 
Epidemics of enteric fever commonly occur during the last half of the 
vear, and the number of cases in localities where it is endemic is usuallv 
greatest from August to November, decreasing in December; and is low- 
est from February to May, again increasing in June. 

Hirsch found that 519 epidemics of typhoid fever were distributed 
among the seasons as follows: in the spring, 29; in the summer, 132; in 
the autumn, 168; and in the winter, 140; and of 116 circumscribed epi- 
demics occurring in France between 1841 and 1846, recorded by de Clau- 
brey, 20 began in the first quarter of the year, 21 in the second, 39 in the 
third, and 36 in the fourth. 

The following table shows the relative frequency of typhoid fever in 
tiie different seasons: 



Number. 


LocaUty. 
. Lausanne. 


Observer. 
Delaharpe 


Date. 


Spring. 


! 

Stimniflr 


Antamn 


Winter. 


488 Cases.. . 


1851 


44 


' 122 


211 


Ill 


74 Gases... 


. Geneva. 


Lumbard. 


18:J4-a7 


7 


24 


28 


15 


355 Deaths. 


. Geneva (('anton). 


D'Espine. 


1838-45 


70 


75 


115 


95 


14,547 Gases... 


. Nassau (Duchy). 


Franque. 




2,597 


3,095 


4,827 


4,028 


645 Gases... 


.Lowell (Mass.). 


Bartlett. 


184(M7 


102 


163 


250 


130 


2,826 Deaths. 


. Massachusetts. 


Curtiss. 


1846-48 • 


420 


671 


1,182 


544 


188 Gases... 


. Strasbourg^. 


Forget. 


1841 


38 


49 


60 


36 


l:U Gase^s... 


. Eing*s College Hosp. 


Todd. 


18(5() 


21 


25 


51 


84 


5,988 Cases... 


. London Fever Hosp. 


Murchison 


1848-70 

1 


759 


1,490 


2,461 


1,278 
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This fever is so much more coiiiiiion in the latter part of the year t 
it faas received in souie distriotB of tlie United States the popul 
" Autumnal " or " Fail Fever." 

The development and spread of enteric fever is favored by the Ingfc J 
toinperature of summer, and checked by the low temperature 
.The maximum of temperature and the period of greatest prevalence oE 
.tlie fever are separated by an interval of two or tbrue montti^, the former 
l«00urring in July, the latter in September and October; and tlie minimum 
■of temperature, occurring in January, precedes the period of the least pre- 
iTBleoce of the fever, in February or April, by a like interval, ao that if the 
curves of temperature and of the frequency of enteric fever be projected 
diagrammatically, as has been done by Liebermeister,' they will be seen to _ 
ti«!arly correspond. I 

The interval of about two months is uot accounted for by the supp<^ 
sition of Miirchison that the cause of the disease is called into action by 
ihe proU M-hd heat of summer and autumn, and that the protracted co\d 
of winter and spring is required to impair its activity or destroy it; but 
probably consumed, as Licbermeister suggests, in the penetrar- 
111 of the wamitb to the places where the poison is elaborated, its de^ I 
lopment outside the body, the stage of incubation, and the period front J 
the beginning of the attack to the admission of the patient to hospital or I 
his death. On the other hand, the time between the lowest temperature \ 
und the least prevalence of the disease is to be accounted for by the stage I 
of incubation and the length of the patient's illness before adm 
the hospital, or death us the case may be, the poison having already been 1 
introduced into bis body, and by the infection of new cases from sourcea 1 
of contagion within dwellings, where it remains unaffected by the outsida \ 
temperature. 

Closely connected with the subject oF the temperature as influencing 1 
the prevalence of enteric fever is the slate of the loeiither a» rei/ani* dry- i 
lies* and moisture. Hot and dry suunners favor the development of the 1 
disease; cold and wet summers check it. This statement is supporti'd by 1 
the concurrent testimony of observers in all countries. In England the I 
nmmers and autumns of 18G5, 1866, 1SG8, and 1S7U were remarkable for J 
Bllieir great heat and prolonged drought, and for an unusual and early ii 

e of enteric fever. On the other band, there have been few years iu I 
icli the summer and autumn have been more cold and wet than in 1860, ' 

e the remarkable diminution of the prevalence of enteric fever ( 
B whole country in that year, and in London during the wet autumn ] 
1 1872, was a subject of general observation. The admissions into the J 
lOndon Fever Hospital for ISliO fell toone-half of the average of the pra» I 
lOus twelve years, and this diminution was due to the absence of tho J 
f autumnal increase (.Murchlson). 
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An analysis of the outbreaks of enteric fever which occurred in Stutt- 
gart from 1 783 to 1837, made by Cless, shows that all arose at the end of 
the summer or in the autumn, and that all had been preceded by unusual- 
ly hot seasons. Virchow also found that, in Berlin, the years in which the 
rainfall was small were attended with severe epidemic and typhoid affec- 
tions, while in wet years the mortality from enteric fever was decreased. 

Dryness of the atmosphere alone does not, however, lead to an in- 
crease of enteric fever. In cities and other localities supplied with a sys- 
tem of underground drainage, warm damp weather often leads to an out- 
break of the disease, while heavy rainfalls, by flushing the drains, remove 
the causes to which its origin and spread are chiefly due. On the other 
hand, outbreaks of enteric fever may be traced to the influence of abun- 
dant rains in washing the germs of the fever into water used for drinking 
purposes, particularly where the water-supply is derived in part from ma- 
nured fields. 

Pettenkofer and Puhl have shown that the prevalence of enteric 
fever in Munich is dependent upon changes in the height of the deeper 
springs of water. When the water steadily rises, typhoid decreases; when 
the water sinks, it increases. This observation corresponds with the state- 
ment just made, that enteric fever is much more frequent after hot and 
dry summers than after cold and wet ones. These observers explained 
the varying prevalence of enteric fever in connection with changes in the 
ground-water by the assumption that the causes of typhoid fever lie 
deep in the earth. When the water-level sinks, the layers of earth, con- 
taining moist organic substances and exposed to the air, undergo changes 
which lead to the development of the fever-poison. When, on the con- 
trary, the water rises, these layers of earth are again covered and the de- 
velopment of the germs arrested. The explanation advanced by Buchanan 
and Liebermeister, namely that the lower the water is, the greater must 
be the proportion of solid matters suspended in it, and that therefore in 
localities where typhpid fever is endemic and the specific cause is in the 
earth, or soaks from privies into the earth, this poison must be relatively 
more abundant in the water the lower it is, is probably correct. 

Aje is of great importance among the j)redisposing causes of enteric 
fever. It is pre-eminently a disease of adolescence and early adult life. 
Of 5,911 eases admitted to the London Fever Hospital during twenty- 
three years (1848-70), nearly one-half, or 46.55 per cent., were between 
fifteen and twenty-five years of age, and more than one-fourth, or 28.58 
per cent., were under fifteen. I^ss than one-seventh, 13.3 percent., were 
above thirty, and only 1 in 71 exceeded fifty, (Murchison). The mean 
age of 1,772 cases was 21.25, that of the males being inconsiderably higher 
than that of the females. It may be stated that the greatest predisposi- 
tion is between the ages of fifteen and thirty, and that it diminishes pro- 
gressively both above and below these limits. Cases in the first year of 
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show a niarked preponderance in the number of tnalef 
anoe is to be explained, not by an increased liability o 
nor, in truth, to increased exposure to the causes of the disease, but by 
the fact that in most places more men than women seek treatment in hos- 
pitals. 

Of 138 cases observed by Louis in PariB, 100 were males. This excess, 
however, is accounted for by the circumstance that a large number of males 
were strangers in Paris, and could not be treated at their lodgings. 

Occtijxilion exerts no influence whatever as a predisposing cause of 
enteric fever. 

77ie mofle o/ ii/e of the individual is ai&o without influence. Enterie | 
fever is as common in the houses of the affluent as in the most crowded j 
and destitute localities. In fact, the presence of stationary wash-stands 
in bedrooms, und the arrangement of bathrooms and water-closets near 
sleeping-rooiDB, expose the well-to-do to dangers of infection that the less 
fortunate escape. Enteric fever attacks by preference strong and healthy 
persona, passing by those, for the most part, who are the subjects of pre- ' 
vious severe or wasting disease. 

There is no relationship whatever between enteric fever and variola, 
and enteric fever is not, as has been suggested, at all more prevalent ia 
communities protected by general vaccination than in those less fortunate 
in this respect. The suggestion of Dr. Harley that scarlatina and entcrio 
fever are different manifestations of the same poisou, or that enteric fever ia 
an abdominal scarlatina, is untenable. The two diaeiises are essentially dif- 
ferent in their causes, course, symptoms, duration, and lesions after death. 

Habitual exposure to the poison of enteric fever confers an immunity 
from the disease. Instances are recorded where successive visitors at the 
aame hous<>, at intervals of months, or even years, have been seized shortly 
after their arrival with enteric fever, or intestinal catarrh, from which the 
ordinary inhabitants were exempt. Persons changing their residence, from 
one part of a city to another, have not unfrequently been attacked with 
enteric fever, and persons coming from the country into cities very fre- 
quently become the subject of the disease. The French observers strong- 
ly insist upon recent residence as a predisposing cause. Of ^29 cases 
Louis found that 73 had not resided in Paris more than ten months, and 
103 not more than twenty months. 
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It has oeen suggested that one of the causes of the freqaeney of ty- 
phoid fever in the early autumn in our American cities, among well-to-do 
people, is to be found in the circumstance that, during an absence of two 
months or more in the mountains or by the sea, they have to some extent 
lost the immunity acquired by habitual exposure to sewer-emanations, and 
return to the atmosphere of the city unprotected. 

Severe mental disturbance, /ear ^ sorrow , care^ and greaJtfatigue^ doubt- 
less render individuals less able to resist morbid influences, and therefore 
act as accidental predisposing causes; but that they can give rise to 
enteric fever, as was held by the older authors, is a view wholly at vari- 
ance with modern theories of the cause of the disease. 

Pregnant and lying-in tvomen, and those who are nursing infants, 
enjoy a relative immunity from enteric fever. 

n. THE EXCITING CAUSE. 

Up to the present time the exciting cause of enteric fever has eluded 
all attempts to demonstrate its nature, either by chemical analysis or 
microscopical examination.' It is known to us, as are the causes of most 
of the infectious diseases, only by its effects. 



* Prof. G. J. Eberth, of Zurich, has recently examined the lymphatic glands, spleen, 
the affected parte of the intestine, and the liver, kidneys, as well as other organs, 
with a view to discovering the character of the lower organisms said to be the excit- 
ing cause of typhoid fever. Of twenty-three csises examined, micro-organisms were 
found in twelve — twelve times in the lymphatic glands and six times in the spleen. 
They were much more numerous in the lymphatics. Eberth does not regard these 
organisms as micrococci. They usually assume the rod shape, and are about the size 
of the bacilli found in decomposing blood, only with the difference that they usually 
take a narrow, oval, or stumpy spindle shape rather than a cylindrical outline. They 
are slightly rounded at the end, not cut off sharp. Together with these rods, small 
egg-shaped forms are met with, resembling micrococoL Undoubted spherocoooi were 
not observed. The peculiar delicate outline of these bodies serves to distinguish them 
firom the bacilli of putrefaction. They contain one to three spore-like bodies, and are 
not so easily stained in methyl violet as the ordinary micrococci and bacilli. Eberth 
gives several interesting facts regarding the number of organisms found at different 
stages of typhoid, and concludes by asserting the probability that they stand in some 
relation to the essence of the disease. — Virehoto*8 Arcfiic, Band LXXXI., 1880. 

Professor Elebs, of Prague, also believes that he has discovered the micro-organ- 
ism which constitutes the specific agent of typhoid fever, and develops his views in 
a paper entitled ^'Der Ileotyphus eine Schistomycose," published in the AreliivfAr 
Experimentale Paihohgie^ T. XII., 1880. Professor Klebs has for a long time, assisted 
by his pupils, been making researches in this direction. He writes that he has been 
able to find, at the necropsy of twenty-four persons carried off by dothinenteritis, 
microbes in various organs : in the intestinal mucous membrane, in the thickness of 
the cartilages of the laiynx, in the pia mater, in the foci of lobular pneumonia, in the 
mesenteric ganglia, in the parenchymata of the livei, and generally diffused in the 
oigans which showed the most decided lesions. These micro-organisms showed them- 
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sis," and of thus iuducing the series of changes 
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their power of distributing the infeotiou, 

Without doubt the fever-producing principle is an organized germ, » j 
micro-organism, a protomycete, a contagin 

It is by this theory alone that we can understand the known facta | 
Mring upon the origin and transmission of the disease. 

Although the nature of the germ which produces enteric fever is | 
inknown, many of its properties are established. 

1. It is invariably derived from a previous case of enterio fever, 

3. When introduced into the human body, it is, under favorable cir^J 
^mstances, capable of indetinitely reproducing itself. 

3. It is eliminated with the fecal discharges. 

4. It is not capable of producing enteric fever in other persons at J 
mce, but must undergo certain changes outside the body before it ao- 

quires this power. 

5. It retains its activity, when it finds its way into favorable situa- 
tions, for a lengthened period after it has passed out of the body, the 






n of rods, about eighty mifTOPietn-'H in leugth uuJ il.S to 0.6 mioto- 
mettie iii thickneiw. Thty have beeu croustiLuCly observed in the bodies of dothinen- 
teric patients since the attcution of Profeseoi Klebs was drawn Co the sabjeut, Had 
they KTe lilways nbseab from the organa. aod specially thf! intestines, of aabjecU wbo 
bnve died from any other ditieane ihaii tyi>hoid, — BHtult Med. Journal, Oct. 10, l*f80. 
Further reBearobea are neceainry to eaUbliBh the OBUSo] relation between particular 
forms of protomycetes and enteric fever, but it may be conHdeotly predicted that 
long tbe speoifio cause of tbia and many of Che Other inreotioos dieesMa will be demoa- 
etnble. 
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requirements to this end being decomposing animal matter, especially 
fecal discharges and moisture. Hence, cesspools, sewers, drains, dung- 
heaps, wet manured soils, are its usual habitat. 

6. There is reason to believe that in such situations it is capable of 
reproducing itself. 

7. It remains suspended in, and may be conveyed by, water used for 
drinking purposes, and usually finds access to the body by this means. 

8. Suspended in the atmosphere, it also reaches the blood by means 
of the inspired air. 

These statements are supported by the following facts and observa- 
tions : 

1. From the assertion that the specific cause of enteric fever is invari- 
ably derived from a previous case of the diseasey many observers, even 
among the most recent authorities, strongly dissent. Among them Dr. 
Murchison is most prominent. 

It had long been held that air and drinking-water, polluted with de- 
composing sewage and other kinds of putrefying organic matter, were 
capable of causing fever; but it was Murchison who first, in 1858, pointed 
out that the fever thus produced was different from that arising from 
other causes. He showed that the fever thus caused is always enteric, 
and never typhus or relapsing fever; that its origin in substances of this 
kind accounted for its endemic prevalence and the occurrence of circum- 
scribed epidemics; that it also accounted for its attacking the rich as well 
as the poor, its occurrence in isolated country-houses as well as in towns 
and cities, and for its increased frequency in autumn and warm seasons. 
He adduced many conclusive facts in support of these statements. It is 
now universallv admitted that the cause of enteric fever is traceable to 
air or drinking-water defiled with decomposing organic matter, and, in 
particular, with the emanations from sewage. 

The name " pythogenic," signifying, as it does, "produced by putre- 
faction," is based upon this generally received opinion. It was first sug- 
gested by Dr. Murchison. 

But Dr. Murchison and his followers go much farther than this. 
While admitting the now unassailable doctrine that the poison of enteric 
fever finds its way into drains, sewers, and the like, by means of the 
dejections of persons ill of the disease, and that a single case may in this 
manner give rise not only to other cases, but even to extensive epidemics, 
they also insist that the specific cause of this disease may be generated 
de novo in sewage, without the presence of the enteric excreta. 

In support of this opinion two principal arguments are adduced. The 
first rests upon the well-established fact that persons may be exposed to 
recent typhoid stools in their most concentrated form, and fail to contract 
the fever unless decomposing sewage be present. Thus, in hospitals the 
disease rarely extends to the medical officers, the attendants upon the 
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sioky or to the other patients. In nine years there were treated in the 
London Fever Hospital 3,555 cases of enteric fever, in the same wards 
with 5,144 patients not suffering from any specific fever. Not a single 
case of enteric fever arose among the patients suffering from other 
maladies in the whole course of this time, although it was a common 
practice for them to use the same water-closets and night-stools, and the 
use of disinfectants was exo^ptional. In the same hospital, during a 
period of twenty-three years up to 1870, 5,988 cases of enteric fever were 
treated, and seventeen of the resident medical officers contracted the dis- 
ease, but of this number only five were in communication with the enteric 
fever cases, and twelve occurred at a time when serious defects existed 
in the drainage of the house. Since 1871, 1,447 cases of enteric fever 
have been received and treated in the same wards with 692 patients suf- 
fering with other diseases, and in this period only three nurses, and not a 
single patient, have contracted the disease. On several occasions, how- 
ever, cases lying in other wards have been infected. 

Liebermeister states that up to 1865, in the hospitals he had visited, 
namely, at Greifswald, Tubingen, and Berlin, he had never seen a single 
patient, nurse or physician attacked by enteric fever, although such cases 
were placed in the general wards. 

Similar observations have been made in the hospitals at Paris and 
elsewhere on the Continent. 

In this country it is customary to treat typhoid cases in the wards of 
general hospitals side by side with other patients. I have never known 
of the transmission of the disease to other occupants of the wards, nor to 
the attendants. When the disease has appeared a's an epidemic in hospi- 
tals, it has seized upon persons occupying separated wards or rooms, and 
has almost invariably been traceable to defective water-closets or leaking 
drain-pipes. 

There are, nevertheless, observations of an opposite character. Epi- 
demics have on many occasions appeared in hospitals, and particular 
hospitals have suffered repeatedly from local outbreaks; but these ex- 
tensions of the disease may be traced to local causes. Thus, Liebermeis- 
ter states that, in the hospital at Basle, during his service of six years 
from 1865 to 1871, such hospital infections occurred repeatedly. During 
this period one thousand nine hundred cases were treated, of which, in 
forty-five, the disease originated in the hospital. In addition to these a 
number of cases of slight febrile affection, probably due to slight infection, 
also occurred, and cases of afebrile intestinal catarrh, which were to be 
imputed to the typhoid infection, were very numerous. Of the forty-five 
cases of the developed disease, many had never been brought in contact 
with the fever patients. For example, a patient, who had gone through 
an attack of variola in the isolated wards set apart for that disease, was 
attacked immediately after his discharge, with fatal typhoid fever. In 
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the wards for syphilis, also isolated, and in the surgical wards, some cases 
arose. Many of the officers of the house, and the washer-women in par- 
ticular, who never entered the wards, also contracted enteric fever. But 
there were facts that clearly indicated the existence of foci of infection 
within the hospital. Cases occurred, for example, with notable frequency 
among the patients and nurses in two rooms, one directly above the other. 
A wooden pipe, leading from the main sewer to the roof, passed by both 
these rooms. The sewer was faulty in construction at this point, so that 
matters accumulated there. It was, in fact, liable to become choked. 
Attention to this defect and its correction in part was followed by satis- 
factory improvement. It would appear that the hospital at Basle, where 
enteric fever is very prevalent, is saturated with the poison of this disease, 
and that its drainage is far from efficient. Not only have numerous cases 
of infection occurred since the observations of Liebermeister, but it is 
stated that almost all the new attendants have suffered from abdominal 
catarrh without fever. 

Observations of this kind, which appear to show that enteric fever is 
not transmitted from the patient to those about him, and that it occurs 
promptly in those who are subjected to the emanations from choked drains 
and otherwise defective sewerage at a distance, lose their value in view of 
the fact, now generally admitted, that the specific germs cannot produce 
the disease in their fresh state, in the recently voided dejections of the 
typhoid patients. In truth, these very observations are evidence in support 
of this view. If the water-closets in connection with the wards occupied 
by fever patients are in order and the drains free, no infection takes place; 
the excreta are swept away before there is time for them to develop their 
poisonous properties. But, if the closets are in bad order and the dejec- 
tions remain and undergo decomposition, other cases arise among those 
who use them; or, if the drains are choked, infection arises — not in the 
neighborhood of the patients, but at distant parts of the hospital, at the 
point of obstruction, that is, where the emanations from the arrested, or 
leaking and decomposing excreta, escape into the atmosphere. 

The well-known fact that patients taken ill at a distance rarely trans- 
mit the disease to those about them on being removed to their own homes, 
is without value in support of the doctrine of the independent origin of 
the fever from decomposing sewage without the previous introduction of 
the poison; but the fact that such cases sometimes do give rise to epi- 
demics, and that in such instances there is always either defective drain- 
age, or direct or indirect contamination of drinking-water by soakage or 
otherwise, from the dejections of the patient, is of the most convincing 
force in support of the opposite view. Persons may be exposed to the 
direct emanations from decomposing human excreta, and drink water rich 
in the leakage from neglected privy-wells with impunity, as regards the 
danger of enteric fever, for an indefinite period ; but the day a case of the 
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disease appears upon tlie sceno, the dang'er becomes direct and c 
a ri<l. unless it is at once appreciated and itrovidcd against, other cases arise. 
'I'lial which was foul and indecent, injurious yet incapable of occnsioniiig 
n specific disease, becomes a nidus for the growth of a poison and a fouus 
of infection. 

The following case, which very fully illustrates this statement, eiimc 
under the observation of Dr.' flint ; ' 

" In 1843, in k little Rettlcment colled North Boston, Mtnated eigbtCGn milen Crom 
Ihe city of Buffalo, cousiatiiitc of nine fumiliea, &I1 being withiii nn nrea of a bundted 
rods in diametei ; bnl tbu Few bonaes in wbicb the disease ouunm'd were closely 
gronped together krnnnd a tavern, the hoaau fartheuit removed (mm the tavern buiug 
anlyten rode didant. A ftrunger f rom NewEn^nnd, travelling in astoge-ooocb which 
[awed tbroagb tbu settlement, bod been iil (or several days, and, on arriving nt tbti> 
■topping -place, was unable to proceed fortlier. J\e reiunined nt tbe tavern, and. after 
a tew days, died. lie was tieen b; Kverol phyaicirin^ of tbe viuiuity. uod there can be 
no doubt that hlH disi-a*e vi.in the same as that with which others were subaequentl; 
klTec-ted. Up to this time tyiihoid fever hod never been known in that neighborhood. 
The lick stranger was Been b; tbe merabets of all tbe fajiiilien in immediate proKimity 
to the tavern, with a single exception. One familj' named Steams, baring qaarrelled 
with the tavern-keeper, bod nu intercourse with the family of tbe latter, and very lit- 
tle with tbe other fanulies. all of whom were tenants of (he tavern-keeper. No mi 
her of the (amilj of Steams saw either tbe sick atcauger or aaj of thD«e who w 
token ill after the stranger's death. Members of tbe familj of the tavern-keeper w 
the ilret to become affected, the first case occurring tweuty- three days after the arrlTol 
of the stranger. Other ease* speedily occurred in the surrounding fnmilieM. 
month more than one-half tbe [wpulatioii. numbering forty-thiee, hail been affected, 
and ten hod died. Of the familios imiueiliatel; surrounding the Invcrn. that of Steama 
alone escaped ; no case occurred in this family. 

" The oconrrence of the diaease produced great excitement in tbe neighborhood ; 
]ioi>ODiug was suspected, and Steams was charged with having poisoned a well used 
in oommon by all the families except his own, A fact which encouraged this suspicion 
«m», th« common well, being owned by the tavern-keeper, he had retuned perniisaion 
to Qsc it to Stearns, who had. in ooosequence, been obliged to dig n well for tiis v 
n»e. An examination of the water from the common >vell showed it to be perfeotly 

'■ The dlaeaiw was undoubtedly typhoid fever. Visiting thia netUement dnrjng tho 
preralenue of the diseoae, and recording the symptoms of several cases then in prog- 
rsfl*, the clinioal history fnmlahed abundant evidence of the nature of tbe disease. 
Moroover, I made nn examination of the body of one of those who bod died with the 
disease, and found the Peyerian patches ulcerated and the mesenteric glands greatly 
enlarged." 

Ur. Flint was of the opinion that the spread of the fever wiii 
personal intercourse with the sick .'Stranger, but it is beyond doubt that 
the water from the well served as tin- means of transmission. 

The second argumi'ut is based upon the not uncommon observation 
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that enterio fever has broken out in isolated localities in which it had not 
hitherto been known^ and the inhabitants of which, as far as could be dis- 
coveredy had had no communication with any place in which the disease 
existed. 

The following instances are taken from a large number of observations 
of like character collected by Dr. Murchison. 

• 

^^ In Angost, 1829, twenty out of twenty- two boys, at a school at Olc^bam, within 
three hours were seized with fever, vomiting, purging, and excessive prostration. 
One other boy, aged three, had been attacked with similar symptoms two days before, 
and had died comatose in twenty-three hours ; another boy, aged five, died in twenty- 
five hours ; all the rest recovered. Suspicions were entertained that they had been 
poisoned, and a rigorous investigation ensued. The only cause which could be dis- 
covered was that a drain at the back of the house, which had been choked up for 
many years, had been opened two days before the first case of illness, cleaned out, and 
its contents spread ov^r a garden adjoining the boys' play -ground. A most offensive 
effluvium escaped from the drain, and the boys had watched the workmen cleaning it 
out. This was considered to be the cause of the disease by Drs. Latham and Cham- 
bers, and by others who investigated the matter, and also by Sir Thomas Watson. 
The morbid appe&rances in the two fatal oases were described as ' like those of the 
common fevers of this country.* Peyer's patches and the solitary glands of the small 
and large intestines were enlarged like * condylomatous elevations,' and, in one case, 
the mucous membrane over them was slightly ulcerated. The mesenteric glands were 
enlarged and congested." 

In June, 18G1, a case similar to those at Clapham came under Dr. 
Murchison's observation. ' 

*^ A girl, aged nine, was seized with febrile symptoms, vomiting, purging, and in- 
tense headache, followed by acute delirium, and died forty-seven hours from tbe com- 
mencement of her illness. After death the characteristic lesions of enteric fever, in 
an early stage, were found in the bowels. Accompanied by Dr. Stewart, I visited the 
rooms, over a stable, occupied by this girFs family. The privy was in the stable, and 
drained into a cesspool near the door, which had become choked up. Over the cess- 
pool was an open grating, by which the stable drained into it, and from which the 
most offensive smells had issued since the beginning of the warm weather — so offen- 
sive that the horses bad sometimes to be removed. The girl had been playing close 
to this grating at the time of her seizure. The cesspool did not communicate with the 
public drain, and no other cases of fever had occurred in the mews. '* 

*' About Easter, 1848, a formidable outbreak of fever occurred in the Westminster 
School and the Abbey Cloisters, and for some days there was a panic in the neighbor- 
hood respecting the ' Westminster Fever. ' No case of fever had occurred in the Abbey 
Cloisters for three years, and there was no evidence of its having been imported. 
Within little more than eleven days it affected thirty-six persons, all of the better 
class, and in three instances it proved fatal. Shortly before its first appearance 
* there occurred two or three days of peculiarly hot weather,' and a disagreeable 
stench, so powerful as to induce nausea, was complained of in the houses in question. 
It was found that the disease followed very exactly in its course the line of a foul and 
neglected private sewer or immense cesspool, in which fecal matter had been accumu- 
lating for years without any exit, into which the contents of several smaller cesspools 



bod been pumped imniediatetf before tbe outbreak of fever. This elongated cesipcxd 
oomniUQiosted by direct opeDJngB nJth tbe drains ot all the housen tu wbicb il uccurred ; 
tbe only cicepCion wan that of sevend boya who lived in a hoase al a little distance, 
but who were in the habit of playing everjr day in a yard in irhiab there were gulty- 
holes opening into the foul drain." 

Tliese observations are open tu the serious objection tliAt in none of 
them lias the poxsibilUy of the presence of germs derjveil from previous 
canes of entpric (erer been excluded. 

The accouut of the outbreak at the school at Clapbam is not suflicieiit- 
ly explicit as to the condition of the drain at the back of the house, 
which had been choked up for many years. It is not etatud whether or 
nut it connected with drains with the iieig'hboring bouses, nor whether 
there had been, Bome time before, cases of fever in the house or noigJibor- 
bood, nor how many years the drain had been choked up. If this case* 
has value at all as illustrating the subject of the etiology of enteric fever, 
it seems to me that It is in this, that it shows that the germs of the dis> 
ease may retain their vitality, under favorable circumstances, for a long 
period — mamj years., and that, when so long imprisoned, it becomes highly 
infectious and capable of producing the moat profound disturbances of 
the functions of the body with great rapidity, 

In the second example, the possibility of the child's infection from 
an entirely different source, distant from her home, while visiting or at 
school, must be excluded in order that the observation may have weight 
in tbe argument. 

In the third example it is distinctly stated that there had been no 
case of fever for three years, and that there was no evidence of its having 
been imported. There woe, however, "a foul and neglected private 
sewer or immense cesspool, in which fecal matter had been accumulating 
for years without any exit, into wlrioh the contents of several smaller 
cesspools bad been pumped immediately before the outbreak of tho ' 
fever." It is to be remarked that fever probably had occurred in tho 
neighborhood three years before, as tbe expression used in the account 
indicates. Now, there is reason to believe that the poison retains its 
activity outside the body for a long time under favorable circumstances, 
ftnd farther on examples will be given to prove that it does actually re- 
tain it for many months. Is there a limit to the time ? Where then ia 
it ? It the contagion remains active many months, why not three years f 
In this '* immense cesspool '^ the conditions for its survival, perhap.'t also 
for its multiplication, were complete. Moreover, there was no exit. Im- 
mediately before the outbreak of fever the contents of this pool had been 
agitated by the pumping into it of several smaller depots of ordure I 
Who can be sure that a person suffering from typhoid fever, in a mild or 
even grave form, had not used some one of these numerous wells during 
tbe period preceding the occurrence of this epidemic ? 
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These observations are certainly inconclusive, and they are neither 
better nor worse than the others of a' long list adduced in defence of a 
view that, in spite of the ablest advocacy, is gradually giving way before 
the overwhelming force of accumulating facts that need no logic to ren- 
der them convincing. 

In addition to tlie example observed by Dr. Flint at North Boston, 
und given above, the following facts are cited by Dr. Cayley to show that 
the contamination of drinking-water by fecal matter may exist for an in- 
definite period without giving rise to enteric fever, but that upon the ar- 
rival of an infected person, the disease speedily makes its appearance as 
a local epidemic. 

One is the well-known outbreak at Over Darwen. 

*' The water-supply pipes of the town were leakj, and the soil through which thf^ 
passed was soaked at one spot by the sewage from a particular house. No harm re- 
sulted till a young lady suffering from typhoid fever was brought to this house from a 
distant place ; within three weeks of her arrival the disease broke out, and one thou- 
sand five hundred persons were attacked.^* 

A second took place at Calne. 

*' A laundress occupied the middle one of a row of three houses supplied by one 
well, into which the slop of the laundress's house leaked. She, on one occasion re- 
ceived the linen soiled by the dischaiges of a case of typhoid fever, and after fourteen 
days cases occurred in all three houses.*' 

*^ At Nunney a number of houses received their water-supply from a foul brook 
contaminated by the leakage of the cesspool of one of the houses, but no fever showed 
itself till a man ill with typhoid came from a distance to this house. In about four- 
teen days an outbreak of fever took place in all the houses. ** 

The record of the outbreak at Lausen, in the Canton Basclland, in 
1872, is of great value as illustrating this and other facts in the patho- 
genesis of enteric fever. From the time of the passage of the allied 
armies in 1814, Lausen had suffered from no epidemic of typhoid fever. 
Isolated cases had never spread the infection. During the seven years 
preceding 1872, not a single case of typhoid had occurred. 

'^ This village is situated in the Jura, in the valley of the Eigolz, and consists of 
one hundred and three houses, with eight hundred and nineteen inhabitants ; it was 
remarkably healthy, and resorted to on that account as a place of summer residence. 
With the exception of six houses, it is supplied with water by a spring with two 
heads, which rises above the village at the southern foot of a mountain called the 
Stockhalder, composed of oolite. The water is received into a well-built covered 
reservoir, and is distributed by wooden pipes to four public fountains, whence it is 
drawn by the inhabitants. Six houses had an independent supply — five from wells, 
one from the mill dam of a paper factory. 

• **0n August 7, 1872, ten inhabitants of Lausen, living in different houses, were 
seized by typhoid fever, and during the next nine days fifty-seven other cases oocnrxed, 
the only houses escaping being those six which were not supplied by the publio foun- 
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telns. The disease contiaued to npread. and in all one hundred and LLirly persona 
ware ittacked, and several children who hod been sent to Lnusen (or tUu lieneflK of 
the fresh &ir fell ill afWr their cetam home. * 

'* A mreful iuvesti^'atiou woa made into the cause of this epidemic, aud a complete 
explanation was g^Ten. 

" Separated from the valley ot the Ergoli, in which LauJien lies, by the Stoolchal- 
der. the mountoia at the toot of which the spriug supplying Lausen riaes, is a ride 
valley calle.1 the Fitrtenlhal, traversed by a streain, the Furlenbaoh, which joins the 
Ergutz just bi^Ioiv Lausou, the Stockhalder occupying the fork of th<< volleys. The 
Furlenth&t coutained six farm-houHes, which wece supplied with diinlung-wuter, nob 
from the Furlenbach, bnt by a spring riidiig ou the opposite side of the valley to the 
Ktockholder. 

" How, there was rewrau to believe that, under cettAin circumataaces, wntur from the 
Furlenbach found its way under the Stockhalder into one of the heads of the founUun 
supplying LtiUHL'D. It won noticed that when the meadows on one aide of the Fnrlen- 
thal were irrigated, whioh wub done periodically, the How of water in the Lausen spring 
was increaiwd. reodering it probable that the irrigation water percolated through tho 
superficial Htrata, and found its way under the KCockhiilder by Hubterrunean obannels 
in the limest'^ne rock. Moreover, some years before, a hols on one occasion formed 
oJose to tho Furlenbach by the «inldng-in of the Huperfioial strata, and the stream be- 
came diverted into it and disappeared, while shortly after the spring at Lanseu b^an 
to Sow much more abundantly. The hole was filled up, and tho Fuitenbach resumed 
its usual ooorse, 

"The Furlenbach was unquestionably contaminated by the privies of the adjaoeut 
f«rm-boases, the soil-pits of which communicated with it. Thus, from time imiaeiiio- 
rial, whenever the meadows ot the Fnrlenthal were irrigated, tho oontaminated water 
of the Furlenbach, after percolation throu|;h tbe superficial strata and a long under- 
ffTOQod coume. helped to feed one ol the two bcodM of tbe fountain sapplying Lausen. 
The natnral filtratiOD, however, which it underwent rendered it perfectly bright and 
clear, and chemical examination showed it to be remarkably free from organic im- 
parities; and Lauaen was eitremoly healthy and exempt from fever. 

"On June 10th one of the |ieasnDt« of the Furlenthal fell ill with typhoid (ever, the 
Miarce of which was not clearly made out. and passed throngh a sevi-re attack, with 
relapses, so that he remained ill all tho summer ; and on July 10th a girl in the sami; 
bouac, and in August a boy, were attacked. Their dejections were certainly, in port, 
thrown into tbe ForleDbscb, and moreover, tbe soil-pit of the privy communicated 
with the brook. In the middle of July the meadows of the Furlenthal were irrigated 
u luual for the second bay crop, and within three week" this was followed by the out- 
break of the epidemic at Lausen, 

" In order to demonstrate the ooimectioa between tho water-supply of Lausen oiid the 
Pnrienbaoh, tbe following axperiments were performed : the bole mentioueil above, as 
baving on one occasion diverted the Fnrknbach into the presumed subterranean ebon' 
nels nnder the Stockhalder. was cleared out odiI eighteen hundred -weight of salt wore 
tlissolved in water und poured in. and the stream ag^n diverted into it. The dctI 
day «a1t was found in the spring at tfansen. Fifty-six pounds of wheat flour were 
then poured into the bole, and Che Furlenbach again diverted into it; but the spring 
Lunsen oontinncd quite clear, and no reaction of starch could be obtained, showioi; 
that the water must have found its way under the Stockhalder in part by percolation 
thlDOgh the porous strata, and not by distinct channela" 

It is & matter of the commonest observation that thfl deoom position 
of organic substances, and the dririkitig of water tmntaining the products 
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of such decomposition, are not of themselves sufficient to produce enteric 
fever. These are the conditions favorable to the development of the poi- 
son; but, in order that the disease may be produced, something more is 
necessary, and that is the specific poison itself. 

The view that enteric fever never originates spontaneously, but that 
every case is due to the continuous transmission of the poison, the sewers 
or drains serving as the ordinary means of conduction, or as '^ a direct con- 
tinuation of the diseased intestines,^' was first taught by von Gietl, in 
Munich. It was afterward ably advocated in England by Dr. Budd,' and 
is to-day, though not generally accepted, steadily gaining ground. If we 
assume that a fever so specific in its clinical and anatomical characters 
must be due to a specific cause, and that the specific cause is an organism 
of some kind, the view that the poison does not arise independently, but 
in every instance from a parent stock, becomes a logical postulate of these 
assumptions; otherwise, we are forced to accept the theory of spontane- 
ous generation. If we admit that the decomposition of organic and ex- 
crementitious substances in some instances can produce enteric fever — a 
specific disease, but in by far the greatest number of instances, even when 
every predisposing influence to the disease exists, fails to do so — ^we are 
yet left to grope in the dark for the cause of the different behavior of 
such substances. It is conceded on all sides that when outbreaks of the 
disease follow the introduction of a case into a locality previously free 
from it, the affection spreads not by direct contagion, but by the well- 
recognized methods of sewage contamination from the dejections of the 
]>atient. Examples of this abound in recent medical literature. The ac- 
cidental presence of the specific poison, and its prolonged latent existence, 
are capable of explaining every case of the apparently spontaneous origin 
of the disease, with less violence to our sense of the relation of cause and 
<»ffect than the doctrine of independent origin. Moreover, there ari? 
two general truths relative to the etiology of the infectious diseases that 
aid us in reaching a reasonable conclusion. First, a mild case of such 
diseases may produce by infection the gravest forms of the disease in other 
persons. Thus, a walking case of typhoid fever, not recognized as such, 
or a ease of mere intestinal catarrh, due to the cause of typhoid, may im- 
port tlie specific germs into a locality previously exempt, and in this man- 
ner give rise to an outbreak apparently spontaneous. Secondly, the 
contagium is capable of being transported in the bedding or clothing of 
patients, and in other substances which may serve -as foniites. There is 
;ibundant reason to believe that the changes in the stools of typhoid fever. 



^ On lute^tiual Fever : its Mode of Propagation. By W. Budd, M.D. Lonoet, 
Tol. ii. 185('». 

Intestinal Fever EHsentiallj Contagious, etc. Ibid. Vol. ii 18Q9. 
On Intestinal Fever. Ibid. Vol. i. 1860. 
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which give rise lo the iufectioii, may t&kc place tiut. only in dr&iiie, sewf 
and other similar eitiiations, but also in the excrement diachai^ed iiuo 
the clothes or tiie beds of the patients. In this manner the germs may 
gain access to localities in which no case of the disease has occurred 
within the memory of man; and if, as is most probable, they retain their 
activity for a long time, all connection with any previous case disappears 
from the memory of those who may Lave known of it, and when new cases 
anse they present the appearance of being autoctbonous. It is possible 
to conceive of other methods by which the germs may be imported with- 
out the importation of cases, Moreovei-, the peopli- are always, the 
physicians often, untrained to the kind of scrutiny which alone will re- 
veal the channel by which an infectious disease reaches a new quarter, 
unless it be so plain that the wayfaring man need not err eouoeming it. 

The following observation is reconled by Dr. Oayley. It illustrates 
the 8tat<!ment that the poison, nut at lirst active, becomes so within a 
short ])eriod in the bed, or the clothing, or about the person of the pa- 
tient, just as in the draiii of a defective water-closet : 



" A boy was admitted into tbo Middlesex Hospital, muter mj oaie, on March 27> 
1870, BoSeriiiK from & very aavere attack of typhoid. For several days he lay in bq 
uuooDSciouB condition, and during Ibis time be bod very profuse diarrbtea — twelve to 
twenlj liituid motioDn dolly— which were, for the moat part, passed in the bad. In 
the next bed whh a buy uged six, wbo had been admitted on April llith. with acute renal 
dropsy and bloody urine. He was ke[it strictly confined to bed. and never got np to 
go 10 the water-closet, down which the mocions of the typhoid case were thrown. On 
Hay 1 1th, when he was cooTalescing, the dropsy baitug disappeared and the albumen 
mnofa diminiahed, be was seized by typhoid fever, and passed through a moderately 
•even! sttack, with a well-marked rash and characteristic symptoms. This at Brst 
aigbt appeared to be a case of direct ooDtagiua, bat Iheru in aa doubt that the true 
expUnatioQ is tbis : the bedding ot the first patieut was constantly kept saturated 
by hia liquid motionn, and, though every care was lakeii Co change the linen fre- 
qavDily, it wiis obvioas, from a distinctly (eool smell which wan always present, that 
the bedding or mattress remained coutaminated, and tbua time waa given for the 
poiiMui to develop itH infeotiouB properties. Another patient in the Kame ward, ad- 
laittud for acute rheumatism, was also nttadceil by the fevnr. He occupied a bed on 
the oppoeile side, and never came near the first case ; but. being Lunvalewient, he used 
the wuler-olonet down which the motions of the typhoid ease were throwu ; and it no 
happened that at this time the closet wax out of order, the oontonts were retained, 
and an offemiive emell was constantly present. Henoe. there can lie no doubt but tbst 
he wSH infected by the emanations from tbe evacuations of the flrst case." 



.Murchi.'toii reliiif h the following fact, which was communicated to him 
*• on excellent authority," It proves beyond question the possibility of 
the transmission of the infecting principle of enteric fever to a consider- 
able distance, without the direct importation of a case, and without the 
person who serves as the vehicle cif importation necessarily becoming the 
subject nf the disease: 
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*^ In 1859, the wife of a butcher reriding hi the small Tillage of Warbstowe, aitoato 
between Laanoeeton and Camelford, on the Cornish moors, travelled to Cardiff, in 
Wales, to see her sister, who was ill and soon after died of ' Qrphoid ferer.' She 
brought back her sister's bedding. A fortnight after her retom to Warbstowe, another 
sister was employed in hanging oat these clothes, and soon after was taken ill with 
* typhoid fever,* which spread from her as from a centre. The woman who had been 
to Cardiff never took the fever herself ; there had been no oases in Warbstowe pre- 
vious to her return ; neither were there any cases in the neighboring villages, either 
before or after/* 

The frequency with which washer-women are attacked is to be ex- 
plained by the fact that the dejections undergo the changes necessary to 
render them capable of producing the disease in the bed-linen and clothes 
of the patient. 

The weight of evidence is decidedly against the doctrine of the inde- 
pendent origin of the disease from decomposing animal matter or fecal 
discharges. 

There remains, however, another method by which enteric fever has 
been supposed to originate, namely, from the eating of diseased meat. 
The following are some of the most important of the observations upon 
which this supposition rests : 

** On July 10, 1889, the local choral society held a festival meeting at Andelfingen, 
in the Canton of Zurich, after which 513 persons of all ages sat down to a cold colla- 
tion, consisting chietly of veal and bam. It was noticed at the time that neither the 
veal nor the ham were perfectly g^ood. Some portions of the former had a greenish 
color and a disagreeable smell ; the bam also is said not to have tasted welL But 
most of the guests observed nothing amiss, and ate heartily. Of the 513 persons who 
partook of this collation. 4*21 were subsequently attacked by an acute febrile disease, 
which was regarded at the time as typhoid. Thirty-four inhabitants of Andelfingen 
were also attacked, who had taken no part in the choral festival, but all of whom, it 
was ascertained, had been supplied by the same butcher who had furnished the veal 
and ham for the festival. 

^ ' The day after the festival there was a wedding in the neighborhood of Andelfingen, 
at which 15 persons were present, only one of whom had attended the ohoral meeting. 
The meat — veal and beef— for the wedding-breakfast was supplied by the same 
butcher. Of these 15 persons 11 were attacked. 

'* The period of incubation of this epidemic was very variable. A few were seised 
with nausea and vomiting on their way home, but this was ascribed to their having 
drunk too much wine. Out of 2Si) cases in which the incubation period was asoer-* 
tained, 48 were taken ill during the first five days, 138 during the second five days, 
48 during the third five daya and 16 during the fourth five days, 6 being attacked on 
the nineteenth day. 

*^ The symptoms were those of severe gastro-intestinal irritation, with high fever, 
delirium, stupor, congestion of the langs, and great prostration. No rose rash was 
observed, but in some cases there were petechise. The duration of the milder ca s es 
was about eight days ; of the severer ones, three to four weeks. Convaleecence was 
slow, and often the hair fell out. The mortality was slight, and on post-mortem ex- 
amination, in some cases there were infiltration and ulcerations in the lower part of 



KKXKIUC OK TYPHOID FKVSB. 

the iteoiu, with enlacgeiusnl of tbL' Hpleeo ; in othen thene i^liungea wen 

"Thetc can be no doubt on tu the meat havitif; been tlie caoae ol th« upidemic, aa 
onljr tbme pursons who had |)ajt&l[eu of it were uLbvcked ; while & very large UDinber 
of peraoiui tram all ports of Cbe codCou were preatmt aa aiugeca or Rpeotatois. who did 
uol shiirG in tha aollatiaii. and they all escaped. Bat great doubts have buen expreBS«d i 
nB to whelbet it realljr waa typhoid fever, or ft form of poiaoniiiK resembling lauuga- 
poiaouing. " 

Liebermeistcr, recognkiiig the importance of thia outbreak in refer- 
ence to the etiology of typhoid fever, made a careful study of the printed 
Accounts of it, and came to the conclusion that it was certainly not ty- 
phoid fever. Of more than five hundred persons who fell ill, only nine or 
ten died. He was >lt first led to the conclusion that it was an unusual 
form of trichinosis, but this opinion was not confirmed by the inicroscop- 
ioal examinations that had been made. Liebermeister considers it proba- 
ble that there is a special form of disease produced by meal-poisoning. 

An epidemic, apparently due to the same cause as that which occurred 
at Andeifingen, but which was in part undoubtedly typhoid fever, 
eurred at Klolen, a place about seven miles north of Zurich, in 1878. 

" On Aacenaion Day. Juue 30th, a festival was held of tho united choral Bocietiea ] 
of the dixtrict. together with oboirs from Zarich and Winterthuc. The festival coU»- 
tion waa famixbed by (he landlord of one of the inns, who himxelf wus attacked bj 
the epidemio. The food Rupplied ooosistoil of rogoat of veal, loaat veul, and veal eau- 
MtKes. 

" The meat, which came from variooH lourcus, was hung up in the meat- room of the 
iuD, and the da; before the festival was partly roasted, partly minced up for sauaagea, 
and tho fragments uaeii tor the ragool were cooked on the following day. 

" Nothing; amiaa was obaerved with tha ragout, but the oold roast veal was in part 
deoomponed, oad the sausages were manifestly bad. In consequence of this they were 
largely distributAd among the apectators, the children, and peraons who could not 
afford to pay. Ont of U90 persons who sat down bo the collation. 2(H1 were atloeked. 
In all, 1168 peraons were infected who bud partaken of the meat provided for the fea- 
tiiaJ, either at the collation or at the inn, or who had b«en uipptted with it at home; 
baaides which, 4Q secondary cases oocurred—i.e., persons who subsequently beoamB 
•ffaoted by contagion, withont having eaten of the meat All other sonrces of infec- 
tion could be almost certainly excluded, and Kloten whs <)aite free from typhoid at 
the time. A very large number of the visitors to the festival ate no meat, but only 
drank wine ; none of these were attacked. And it was clearly shown that the wat«r 
waa not the cause of the outbreak Many persona who had drunk no watur were at- 
tacked, and ottiers who had drunk freely ejwaped. Several persons who drank wine to 
CKcesa, and consequently vomited in the evening, atterwanl escaped. 

'' The incubation period, aa i'l the AndelBugen epidemic, was tor the most part vei7 
short. Some persons were taken ill on the second day. with loss of appetite, nausea, 
headache, pain and swelling of the belly, and slight fever. Theae early cases were tha 
mildest, and many itatients recovered in a few days. The greater namber fell ill be- 
twe<*n the fifth and the ninth dayi<. The symptoms were chills, fever, diarrhoia, 
great prostration, in many cases early and violent delirium. EpiKtaxis frequently oo- 
currad, and olso profuse int«slinal bemorrhage. The roseolous mah of lyphoJd waa 
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present in almost all the oases, and in many was lemarkaMe for its fnrtwMh re daivel- 
opment, sometimes leading to little infiltrations forming distinct elevatiooB, and lear- 
ing behind slight pigmentations. 

' ^ Post-mortem examination showed the charaoteristio appearanoes of typhoid fever, 
infiltration, and sloughing of Peyer's patches and the solitary glands, with ohaiaofetr- 
Istio nloers where the sloughs were detached ; not infrequently also infiltratloii and 
sloughing of the solitary glands of the large intestine, great enlargement of the mea- 
enterio glands and spleen. 

^* With regard to the meat supplied, the following facts were ascertained : forty- 
two pounds of veal were furnished by a butcher at Seebach, taken from a calf which 
appears to hare been at the point of death from some disease, when it reoeiTod the 
coup de grade from the hands of the butcher. All the flesh of this animal was sent to 
supply the festival at Kloten ; but the Uver was eaten by an inhabitant of Seebach^ 
and he was attacked by typhoid fever ; and the brain was sent to the parsonage at 
Seebach, and all the household became affected by the same disease. 

*'*• It was also ascertained that another of the calves which supplied the veal was snf« 
fering from umbilical phlebitis and peritonitis, and was at the point of death when it 
was slaughtered. The veal from this calf had been kept fourteen days, and was in a 
decomposed condition. All the meat was placed together in the meat-reoeptade of 
the inn, which was in a horribly filthy state, and no doubt the putrefying flesh of this 
iast calf, together with the state of the receptacle, would rapidly excite deoomposition 
in the whole supply.** 

This meat was possessed of two injurious qualities: it was putrid, 
and it was in part infected with the specific typhoid poison (Huguenin, 
Cayley). In accordance with these two causes of disease, the outbreak 
which followed the eating of the meat was composed of two distinct 
groups of cases. These were, respectively, an acute gastro-intestinal ca- 
tarrh arising shortly after the ingestion of the food and due to its putrid- 
ity, and typhoid fever, showing itself after a more or less extended period 
of incubation, and due to the specific cause of that disease. In some in- 
stances the patients suffered from both of these diseases, the specific fever 
arising after the putrid catarrh. The mortality was slight. 

In reply to the question as to how the cause of typhoid fever found 
access to the meat, Dr. Cayley states it as his opinion that there can be 
but little doubt that it was derived from the meat supplied by the butcher 
at Seebach. The liver and brain of this animal were eaten at Seebaoh by 
persons who had not visited Kloten, and who were attacked by typhoid 
fever within a short time. Thia calf was apparently dying of disease 
when slaughtered by the butcher. Huguenin regarded its sickness as ty- 
phoid fever. He believes that this fever is common among the cattle in 
Switzerland. It is stated that in the house of one of the persons attacked 
in the Kloten epidemic, while he was still laid up, two calves fell ill and 
were killed. Their intestines showed the characteristic lesions of t^'phoid 
fever, and it was thought that they were infected by the dejections of 
their owner in the early days of his sickness, while he was yet going 
about. 



>- Hu^enin states that tlio meat 
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□ collect the obHervationa bearing upon this question of the origin 
of enteric fever from diseased meat. This example took place recently at 



"A butcher tefnsad to buy a calf l«!c 
loured, thertttore, at« it UiemBelves. and 
fever." 

A few other instances of outbreaks duu to tike causes are to be found 
in recent medical literature. 

Important as these observations undoubtedly are, they oannot bs I 
looked upon as evidence that enteric fever can be produced by the eating 1 
of putrid or decomposing meat. On the other hand, a careful scrutiny of 
the facts lead to the conclusion that whatever may be the disease pro- 
duced under such circumstances, and however closely it may resemble en- 
teric fever, it is not in fact that disease unless, along with the decomposed 
meat, the specific cause of enteric fever has been introduced into the body. 
These observations, therefore, so far from being looked upon as favoring 
the view that enteric fever can arise independently, are, when carefully 
looked into, con6rmatory proof that it arises only by continuous transmis- I 
sion, and that the poison in every instance Js derived from a previous caso | 
itf the disease. 

In confirmation of the statement of Huguenin, referred to above, that 
typhoid fever occurs among the cattle in Switzerland, it may be i 
tinned that several observers have encountered a similar disease in others , 
i(f the lower animals. 

Thus, Jaccoud ' states that a disease altogether analogous has been I 
observed among several species of animals, especially in the horse, tho I 
ass, the rabbit, the hare, much less commonly the dog and the cat. He re- 
fers to the observations of Bruckmllller, Roll, Serres,and B itch -Hirsohf eld, 
in connection with this subject. 

The last of these gentlemen studied the effects of the introduction of 
the blood and diarrhceal products into the bodies of rabbits at Dresden, 
in 1873. The animals succumbed to the injection of a certain quantity of 
blood subcutaneously, but the characteristic lesions of the intestines were 
not found. The introduction of the stools by the mouth was also without , 
effect in producing the disease. I 



1877. 



* Trait« de jiatholo^e interne. By S. Jaooond. Tome IL Fifth edition. Parli^ 
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A difEerent result, however, followed the injection of the intestinal 
products into the oesophagus, and the effects were proportionate to the 
quantity of the matter injected and to the gravity of the disease in the 
patient from whom it was derived. The animals were seized with fever, 
the temperature reaching 41° C. (105.8°), great emaciation, diarrhoea; after 
death, swelling, pigmentation, and in ten cases, commencing ulceration 
of Peyer's patches was found; there was also enlargement of the mesen- 
teric gland and of the spleen. In several cases there was recent pneu- 
monia, and in one instance an intense '^ follicular catarrh ^ of the large 
intestine. Birch>Hirschfeld does not regard the disease thus artificially 
produced as identical with enteric fever, but its resemblance is very dose. 

Many experimental efforts to produce enteric fever in the lower ani- 
mals, by exposing them to the emanations from decomposing animal 
substances, the effluvium from cesspools and the like, have been made 
without result. If the view of the nature of the cause of the disease advo- 
cated in these pages be correct, the failure of such experiments is to be 
looked for, in all cases where the decomposing material is not derived 
from, or commingled with, the dejections of previous cases. 

Murchison fed a pig upon barley -meal mixed with the fresh stools of 
enteric fever patients for six weeks. The animal appeared to suffer ' no 
inconvenience,' but grew very fat, and, when killed, its intestines were 
found to be perfectly healthy. The same observer believes that there is 
no clear proof that any of the lower animals are liable to enteric fever. 
To this opinion are opposed the facts of the epidemic at Kloten, as well 
as the statement of Huguenin, and the strong probability which the re* 
suits of Birch-Hirschfeld's experiments carry with them. In view of the 
probability that cattle, and particularly milch-kine, are occasionally subject 
to enteric fever, the question as to whether or not the disease is com- 
municable by means of the milk of animals suffering from it, assumes 
great importance. It is a question, however, that can be settled only by 
future observations. 

3. Wh^n (he germ of enteric fever is hitroduced into the hody^ it is 
capablCy vnder favorable circumstances, of indefinitely reproduciny itself. 

In this respect the specific cause of enteric fever in no way differs 
from that of the other acute infectious diseases. It is a result of this 
power of reproduction in the cause, that a single case may become tlie 
focus of a local or general epidemic. 

The time between the introduction of the poison into the body and 
the development of the symptoms of the disease — the period of incuba- 
tion — is occupied by this process, but it certainly does not come to an 
end with the outbreak of the attack. The causes of true relapses are in- 
volved in great obscurity, but it is probable that they arise in consequence 
of the multiplication of some colony of germs within the body, that have 
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iiifectiuii from the patient's own decoinposhig discliarges 
retained in hia clotlies, bedtiing, upon his perEon, or about the drains cun- 
nectod with his room. 

The length of the puriud of incubation is variable. The difiicuttie 
fixing it arise frotn the difficulty in determining, in a disease due to 
direct contagion, the exact date of infection un the one hand, and, when 
the onset of the attack is insidious, the exact date of the beginning of 
the (lisnase on the other. The indefinite prodromes are usually included 
in the period of incubation, and the attack is commuidy dated from the 
commencement of the fever. It is not, however, often in practice, that 
the dato of the lirst rise in temjKrature can be ascertained. 

The beginning of the disease must, therefore, be reckoned from a 
much less definite circumstance, namely, the day when the patient ia 
obliged to desist from his ordinary occupation, or to betake liimseif to 
bed. In cases where the period uf invasion is distinctly marked by rigors, 
unn of the chief dItEcultiea in regard to the determination of the length of 
the period of incubation does not arise. • 

It is probable thai in children the prodromic period h often included < 
ill the fever, for the reason that the nervous system reacts to relatively 
slight disturbing influences much more strongly than in adults. This may 
explain the fact that many of the instances of apparently short periods 
of incubation have occurred in children. This supposition, however, cer- 
taiidy does not account for the remarkable instance of the school at Clap- 
ham, in 18^!). Hero, twenty out of twenty-two boys were attacked, 
within four days of their exposure to the effluvia from materials removed 
from an old stopped drain, by vomiting, purging, fever and extreme pros- 
tration, and two died within twenty-four hours. The symptoms of the 
xldtlium protlrotnonoii doubtless assumes in children much greater severity 
lh«u at later periods of life, but the occurrence of fever and the rapidly 
fatal result, indicate that, in these cases, the actual disease began with 
the occurrence of the symptoms named, and it appears probable that the 
shortness of the ]jenod of incubation was due to the enormous amount of 
the fever-producing principle and its concentration. It is proper to state 
tliat doubts have been entertained as to the precise nature of this fever; 
but Dr. Murchison and others, who have carefully studied its history, are 
of the opinion that it was typhoid, and cases of undoubted typhoid hava 
been repeatedly observed which were due to a similar cause and attended 
by a tike symptom-^ouping. 

n to believe that the period of incubation is longer whea 
s to the patient's system by means of the Ingesta 
of the air; but the facts thus far advanced in sup- 
re too few to warrant a positive conclusion. 
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Cases are not uncommon in ivhich diarrhoea, vomiting, headache, and 
the like occur for a day or two in persons who, in the course of a fort- 
night or more, develop the symptoms of enteric fever. These symptoms 
subside, but the patient does not regain his feeling of health during the 
intervening period. It is probable that the poison in such instances exer- 
cises a primary irritating influence upon the intestinal mucous membrane 
at the time of its absorption, and thus occasions a transient gastro-intes- 
tinal catarrh, which is followed at the termination of the incubative 
period by the attack. 

The duration of this period is commonly about fourteen days, but 
great variations are met with. 

Murchison places it at two weeks, having, however, met with only two 
cases in his own experience that shed any light upon the matter. In one 
of these it was not longer than fourteen days; in the other not longer 
than twenty-one. Budd, as the result of the study of a large number of 
cases, was led to the conclusion that it varies from ten to fourteen days. 
There is evidence that the period of incubation may be much shorter. 
Greisinger* relates three instances in which the attack began within 
twenty -four hours after exposure to the infection. These cases are so 
often referred to, yet appear to me so inconclusive, that I cite them in 
order to show how little value they possess, rather than as illustrations of 
very short periods of incubation. 

*' One day, while sitting by the bedside of a patient very ill of enteric fever, whom 
he hod examined for a considerable time, be suddenly felt unwell and thought be bad 
caught the fever. Tbe next day be was taken ill. 

**' One of the patients of his clinic bad gone, perfectly well, to nurse a case of en- 
teric fever. She slept the first night in tbe sick-room, and the next day was taken ilL 

*^ A man passed a quarter of an hour in a building where there were cases of tbe 
fever (in einem Typbus-hause), and be fell ill the following day.** 

From what is now known of the nature of the cause of enteric fever, 
it is in the highest degree improbable that the fever was contracted in 
any of these cases, at the time Griesinger supposed. If it could be shown 
that these persons had not been exposed to the contagion before, the 
cases would be startling examples of short incubative periods. As it is, 
Greisinger himself had undoubtedly been constantly exposed to it, and 
the presumption that the others had also been previously exposed amounts 
almost to a certainty, in view of the overwhelming evidence that the 
period of incubation is always longer than in these instances. 

The following examples of unusually short periods arc related by 
Professor Quincke, of Bern : 



* Vircbow^s Handbucb der speciellen Pathologie und Therapie. Band II. , AbtbeiL 
II. Erlangen, 1864. 
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."Thfeeboy* played on traecesaiTe dftys. (torn March IStli to Ifilh, with some ntravr 
<■ soiled vith the disohai^e of a fatal case of tjpboid. All tbi'ee wers 
infected ; the Srat was taken ill on March 2'.'d. Here the mnximnm limit wm nine, 
the nunimnia three days." 

"Another casv was that of a woman, who came from a distance to an infected 
hmue. where she staj^ two or three dajH. She felt ill on her way home, and after 
a few dajra look to her bed^ and died on the fourteenth day. Here the moxlmniu 
limit waa six dafa." 

Here the probability tiiBt the beginniiijf of the period of Lncuhatiuti 
was determined within the limits indicated ia very great, but it is im- 
]>ossibIe to exclude a previous infection. 

Instanuoa of u longer duration are mucli more common. An incuba- 
tion of twenty-one days ia far from rare. Liebermeister [lUces it at thrne 
weeks as an average, and states that it sometimes reaches four. A longer 
(laration than this is mentioned, but suoh protracted periods may be 
ascribed to errors of observation. 

The variations are doubtless in part to be attributed to constitutional 
peculiarities on the part of the patient, rather than to differences in the 
poison or the mode of its introduction. Thus, several persons may be in- 
fected at the same time and in the same manner, yet fall sick at variable 
intervals of time afterward. The following instance of the infection of » 
number of persons by drinking-water at the same time illustrates the 
foregoing statement. It is related by Professor Quincke : 

"On June 23, 1873, the Federal Gyinnaatic Festival was held at MilnHinKen, a 
village litnated about seven miles from Bum, and there wbh a, targe gatberiuj; of visit- 
orB from all parM of Sn-itierlaiid. moHt of whom left MUoBiageu the ume day. It so 
happened that the wife and son of the landlord of one of the innn. which was c1o>m 
to the ground where the gymnastic meeting was held, were ill with typboid fever, 
and only ten feet from the leaky soil-pit of the privy of the imi wat a well from which 
w&tet was supplied to the persona taking part ia the festival, an well as to those who 
took refreHhtuente at the inn itaelf. An epidemic of typhoid fever broke ont among 
petsoDB who bad attended this feetivul, and the particnlars of fourteen canes, occur- 
ring among visitors who came from places free from typhoid, have been oscertaineil. 
In one caae the attack commenced eight days after the festival, in three oases on the 
twelfth day, in one case on the thirteenth day, in two cases on the fonrteenth day, 
in two cases on the fifteenth day, in two oases on the sixteenth day. in two oues be- 
jtween the sixteenth and eighteenth days, and in ono coae some time lietween the 
fourteenth and twenty-seoond days, when the patient first came ander medical otiser- 

The germ may find access to the body without thereafter undergoing 
the changes and indefinite reproduction necessary to give rise to the 
fever. In order to this certain favoring conditions are requisite. What 
those conditions are we do not know, but we know that they are pri- 
vented in many instances by acclimatization, and in most by a previous 
attack. 
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Thus it is well known that persons are apt to be attacked in removing 
to a locality where the disease is endemic, as from one quarter of a city 
to another, or from the country into the city. Jaccoud states that, even 
to-day, Paris presents in this respect exceptional danger — a danger that 
is imminent for several months, or even a year and more. After a time, 
if the patient escape the attack, the danger diminishes, and those who 
have passed their lives in such localities often escape. 

The immunity from a second attack rests upon the statements of 
patients who, in almost all cases, state that they hav^ not previously 
jsuffered from the disease, and upon several remarkable observations, 
when the disease has become epidemic a second time in the same house 
or locality, after the lapse of several years, and has attacked those who 
escaped before, and spared the others who had suffered in the j^rior out- 
break. 

No suggestion adequate to explain the immunity conferred by a pre- 
vious attack of enteric fever, or the immunity from a second attack in 
other infectious diseases, has yet been brought forward. The fact that 
second attacks do occasionally occur, adds not a little to the obscurity of 
the question. Murchison met with several instances of well-marked sec- 
ond attacks occurring after puberty, and many more o^ attacks of enteric 
fever in persons who had passed through ^Mnfantile remittent fever.'* 
Instances are also recorded by Trousseau, Bartlett, Budd, and others. 

I attended a gentleman through an attack of enteric fever, with well- 
developed eruption, in 1873, who died of the same disease, in the spring 
of 1880, on the twenty-first day of his sickness. At the necropsy there 
were found infiltration of Peyer's patches without ulceration, enlarge- 
ment of the mesenteric glands corresponding to the affected intestinal 
tract, and enlargement and softening of the spleen. 

That a certain individual susceptibility to the poison is requisite in 
order that it may produce the disease, is evident from the fact that in 
house-epidemics due to contaminated drinking-water, or t6 the pollution 
of the atmosphere from defective sewers and the like, the whole house- 
hold, although exposed to the same influences, rarely sicken at once, but 
commonly two or three only suffer, or, if others contract the disease, it 
is at varying intervals; while a considerable proportion usually escape 
altogether. 

3. It is eliminated with the/ecal discharges. 

The alvine dejections appear to constitute the sole means of the com- 
munication of the disease. In this respect enteric fever resembles cholera 
and dysentery. Typhus fever and the exanthemata appear to be com- 
municable by the emanations from the surface of the body and by the 
exhaled air, the specific virus being given off from the cutaneous and 
respiratory surfaces; but all the evidence bearing upon this point goes to 
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show that enteric fever is uol communicaCed in this ma 
clants upon the siuk tlo not contract the ditteaso unless iht'y arc also 
posed to the decomposing; excrements of the patients, or to the cantinuinpf 
inHuences to which the patient's sickness is due ; the g-armeiits worn bytl 
Che patient, and his bedding, do not communicate the disease to othen 
nolcss they arc defiled by his dejections; finally, persons may be in oloM | 
relation to the patient ivithout contrsctiriv the disease, while other 
the same house, who have had no communication whalorer with biin/l 
are occasionally attacked. 

Piedvachc mentions a remarkable instance of enteric Ti'ver, in a boyt*.j 
school at Dinan, that strikingly illustrates the last statem 

"The boy fint attaoked was uorrad liy his felloir-pupllii, more than twenty at fl 
whom pawed the night with him during his illness, and used an {irecsatioa agatDsfr 1 
tho contagion. N'ut oiiu of the boys thuH expotii><] tnok the fever; but the seoond caaa I 
tmoiined aineteeu dayn after tlie death of the Rest, in a boy who hod bad ai 
tion with the first patiunt, who hiid uever entered his room, and whii slept ii 
mote pari of the building. " 



On the other hand, there are very jilaiti observations to show that tbvl 
disease is communirable by substances contained in the excrements of tbel 
patient. It is uuneoessary to adduce particular examples of this fact. I 
Almost every instance of the transmission of the disease cited in these J 
pag;es in illustration of the various points of the etiology of enteric fever, ' 
is also an illustration of this jioint. Persons who do not breathe an at- 
mosphere charged with the emanations from sewers, privies, dung-hills, 
which contain the dejections of typhoid-fever patients, nor drink water 
polluted with soaka^e from similar sources, nor handle linen, bedding, or | 
other substances defiled with such dejections in a decomposing state, ar» 1 
nut liable to contract the disease, no matter to what extent thoy aro I 
brought into personal relations with patients sufTcring from it. I'Jnterio | 
fever is therefore indirectly, but not directly, contagious. 



4. 77ie f/enn of etilerie /ever w not capable of {jruil'truig (he dtaeaae J 
in other p€r»on» in itl/resh attUe, but trmst undergo certain changes out- I 
jt«fe the body before it acijmrefi this power. 

Hospital experience, as well as that of those physicians in private I 
practice who have given their attention to the matter, conclusively proves '1 
that the fresh stools are incapable of communicating the disease. Neither I 
the attendants who empty the vessels, nor medical men who examine the I 
stools, nor the patients in adjoining beds, who are of necessity exposed to ] 
tile efRuvinm from them in their recent state, are attacked, save excep- I 
tionally and under circumstances wiiich warrant the supposition that I 
they have also been exposed to excrement undergoing deooin posit ion.. 
Vet, as has already been shown, all these classes of persons are liable K^ | 
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iiifectiou if the removal of the dejections be delayed by reason of defec- 
tive sewerage or other causes. The changes take place in soiled linen, 
the bedding, or upon the surface of the patient's body, if the liquid dejec- 
tions are not removed; but they take place with greater activity in drains, 
privies, or upon ground saturated with organic substances, where the 
dejections are collected together. It is in this manner that a single per- 
son ill of enteric fever, brought to a house or locality previously free from 
the disease, may become the means of indirectly infecting many others* 

At this point there arises a question of the greatest practical impor- 
tance. It is this : Within what time do the germs, innocuous at first, 
acquire their infecting properties? Unfortunately, the facts upon which 
' to establish a positive reply to this question are wanting. It is probable 
that the time is very short. The fact that washerwomen frequently con- 
tract the disease from handling the clothing of patients — a fact confirmed 
by numerous observers — would indicate that the development by which 
the germ assumes its power of infecting is very rapid, for such articles are 
rarely retained any considerable length of time. 

Dr. Cayley states that at the Middlesex Hospital it was formerly the 
custom to keep the stools of cases of enteric fever, which the physician 
wished to inspect, in pans which were kept in the water-closets of the 
wards. The time during which these stools were kept rarely exceeded 
twelve hours ; nevertheless, several instances occurred in which patients 
using these closets contracted the disease. If these reserved stools were the 
cause of the infection, the period within which the contagious properties 
became developed in them could not have been longer than twelve hours. 

The time is certainly short, and it is impossible to overrate the impor- 
tance of prompt measures to render the stools inert by disinfection, or by 
the action of " powerful decomposing chemical agents," as suggested by 
Budd, and their efficient removal to localities in which they are little 
likely to do harm. 

Enteric fever, in view of the fact that it is communicable from the 
sick to the well only after its specific germ has undergone certain changes 
outside the body, belongs to the class of miasmatic-contagious diseases, 
as defined by Liebermeister.* 

5. Tke yerm of enteric fever retains its activity ^ in favorable sittia- 
tionSy for a lony time. 

Murchison informs us that he has met with several instances where 
single cases of enteric fever have originated in the same house, year after 
year, without traceable importation of the poison. 



^ See Ziemssen'R Cyolopsodia. yoL i, p. 27 et seq. I have employed this term in 
reference to catarrhal fever and cerebro-spinal fever, in a itomewhat different and 
more familiar sense. 
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ere admitted from b idngle boiue into the Loodon Fever 
HoepiUl: one in Jnnt, I84B, one in Ootgber, IBSl ; ona in Fubroar/, 1*74; one in 
Novambet, 185*i ; onu in November, IStM ; and a sixth in July, 1857." 

Dr. Cayley iiicutious un insuiico in which mi iuterval of two yours 
passed without any fresh ioiportHtiun of the poiBOii, jut a new cnse aroiwi. 

Such fuses a» these speak atrougly in favor of the prolonged con- 
liiiuous exiatenoe of the poison ; but they are to aoiiie extent open to the 
objection that infection may have ocuurred in some other than the sus- 
pected Manner, and hav© been overlooked. To the following exanipk, 
cited from Dr. von Gietl, this objection cannot be urged. 

" A villager. wh« had ooutraoted typhoid («Ter at Ulm, Tetumed to her native vil- 
lage, a place where typhoid hud not eiialed for many jeare. The eicremeuta of thia 
peraoQ were thrown on the dnnghilL Several wooka lat^ Bve persons were employed 
to remove thU dnnghUL 0( these five, fooi were attaoked with Ij-phoid fever, and 
one irith gastria djmptonu and awelling of the npleen, Tlie excrementa of tlieae livii 
peiMiDs were bari«d deep in the dunghill. Nine months later two |>eraons were eiu- 
ploj'ed in completely removing thia dunghill ; one of them wai attaclEed with typhoid 
and died of iL" 

Here, certainly, is a oontinuoua existence of many months, during J 
which the poison fully retained its activity. I am disposed to regard the 
well-known outbreak at the school at Claphain, already related, as a fur- 
ther illuMratioii. 

«. T/-rrd in reaaofi to hdleve that the poiaoii of enteric fe^er t», m 
JUvoruftle nituatioiia, c(ipa//le of rcproducinif iUelf out/tide of the human 
bodtf. 

Such situations are those where decomposing animal, and particularly 
focal matters, are massed together, as cesspools, sewers, drains, dung- ' 
htvaps, or wet mH^nured soils. In such places the excrement of a single 
patient may establish the focus of a local epidemic. It seems impossible 
to explain this fact except upon the hypothesis of the reproduction of 
the infecting germs in such situations. Indeed, there is good reason to 
believe not only that they grow and multiply enormously in localities of 
this kind, but that they abo undergo a hke increase, under some oiroum* 
stances, in water itself. 

In the epidemic at Lausanne, the dejections of two cases (for the boy 
is said to have sickened in August, probably at about the time the e[H- 
demic arose) mingled with a running stream, the waters of which wertt 
used to irrigate extensive meadows, and which thence percolated by * 
long underground way to the spring which supplied the village, were 
<^apable of infecting a large number of persons. The genns must, in this 
instance, have undergone an enormous increase in numbers, or else the 
poison of typhoid fever is capahle of retaining ils activity in an extreme 
state of dilution. 



144 THE OOKTINUKD FEVERS, 

Compare also a recent epidemic at Caterham and Redhiliy of which the 
particulars are related by Dr. Cayley : 

*' This outbreak was clearly shown by Dr. Thome to have been caused by the oon- 
tamination of the water of the Caterham Water Company by the alvine dischaxges of 
a single workman suffering from ambulent typhoid, who was engaged in the oonatmc* 
tion of a new adit. If any necessity arose for the workmen to relieve themaelTes 
during their spell of work below, which lasted from eight to twelve hours, and there 
should be any difficulty or delay in their being drawn up to the surface, it was ar- 
ranged that they should use the buckets which were employed in raising the chalk. 

«» This man, it appears, had very copious diarrhoea, and had to relieve his bowels 
two or three times during each spell, but he positively denied ever having passed his 
motions in the adit without waiting for a bucket But, nevertheless, there were Tin- 
doubted means by which his evacuations could have found their way into the water, 
for, as the buckets were drawn up, their oscillations caused them to strike against the 
sides of the shaft, and some 6f the contents would so be shaken out and fall over a 
stage in the water below. And he also stated that his motions were so liquid that the 
buckets, which were also used to lower materials used in the construction of the adit, 
must have been stained with them. Here, then, we have, in all probability, only some 
splashings of typhoid stools mixed with a very large body of water — a proportion of 
the most extreme minuteness— and yet the water so contaminated gave typhoid fever 
to three hundred and five persons.^* 

7. TTicU it reniahis suspended in watery mid may he conveyed in f7, 
and that it ttsuaUy finds access to the body in that tcay, has already been 
abundantly demonstrated. The following examples are peculiarly in- 
structive : 

*' Epidemic in Stuttgrart, 1872. The meadows from which a portion of the Stutt- 
gart aqueduct receives its supply were, in the beginning of the winter of 1871-72, 
thickly manured with the matters taken from the city sewers. In January there was 
a thaw with rain, and the water of this aqueduct became of a yellow color, with an 
offensive smell. This was not produced by inorganic substances, and examination 
showed the presence of large quantities of organic matter. The water reduced a 
permanganate solution as much as would a mixture of pure water with one-half per 
cent, of urine. In February an epidemic broke out, in the portion of the city sup- 
plied by this aqueduct, so severe that there was an average of one typhoid patient for 
every two houses. In a neighboring district, partly supplied with water from the 
same aqueduct, there was an average of one patient to every ten housea In the rest 
of the city the disease was not more frequent than at ordinary times, averaging one 
case to every one hundred and forty-four houses.'* 

•'Epidemic in the * Soh^renfabrik,' in Basle, 1867. In a collection of houses situ- 
ated at some duitance from the city, of which the inhabitants numbered about one 
hundred and fifty, mostly girls of thirteen to seventeen years old, there were no cases 
of typhoid during the severe epidemic in Basle, in 1865-66. In the year 1867, when 
the epidemic had subsided in the city, a single case appeared in January, a second 
case in February, and in May a large number, so that, within twenty-two days, thirty- 
six persons were attacked with typhoid fever, and many others with febrile and 
afebrile abdominal catarrh. It was shown that the well from which the drinking- 
water was drawn was fed from a canal into which emptied the privy. Eighteen days 
after the use of this water was forbidden there were no more new cases. A little 
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Within recent years a number of epidemics of enteric fever have been 

tnced to milk, supplied from dairy-farms where cases of the disease have 

' led to the contamination of the wells from which the water used for 

kshing the milk-cans, and perhaps also for the dishonest dilution of the 

milk, has been obtained. 1 

The following is among the more recent of such outbreaks: I 

"At Sonthport, one ciun of tTphoid after another mu onnotiaoed to thn munlal- 
pal aatborities, until in about two weeks a total of twenty eight vros reoahed. Snoh 
• lapidij' invading epidemia demandeil, of coarse, euergatic meaBUies for its repreraion, 
•nd a carefal inapectjou of the vuriuus dwellingH Ld wbioli ttie victims had l>«en at- 
tacked wae undertaken. The health officern found, however, to their surprise, that 
with two triSiiiK eiceptiona these premiHCa were oil in good saoitary condition ; but fnr- 
thar Inveetigation disolosed the foot that in every in;9tJuioe milk bad been served, to the 
funiliefl in whioh the typhoid fever bad ocrurred, trom a paiticutar daily some miles 
diatant. and upon the grounds of tfa is duiryman was discovered a well horribly polluted 
with aoakage from a hlthy uenapit near iL In the words of the chairman, "Chumicol 
aoaly ids showed that it was nothing but liquid sewage, and cal out at«d to spread disease 
wherever its influence extended," and the proof that this foul iureating materiut had 
aooompliabing the work for which it was bo well " caloalated " is met with in the 
oit«amatanoe that, on stopping ihe milk-supply from thisdniry, the epidemic ceased to 
although not befoTD two of the oases previously attacked had resulted fatally." ' 
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may be inhaled. It is in this manner that the disease is ocmtraeted bj 
washerwomen from soiled linen. Dr. Murohison narrates the particulars of 
an outbreak, in which twenty-eight boys out of thirty-six were attacked 
in a school in the succession, and with an intensity, corresponding to the 
degree of their exposure to the emanations from an untrapped drain in 
a passage-way leading to the school-room. 

In cities where the character of the water-supply precludes infection 
by means of drinking-water, as in Philadelphia and New York at the 
present time, sporadic cases of enteric fever are doubtless, in the great 
majority of instances, due to the inhalation of the poison. The origin of 
such cases is usually difficult, often impossible, to trace. 

It is probable that the poison, being in the form of solid particles of 
extreme minuteness, is arrested upon the tongue and pharyngeal mucous 
membrane, and swallowed with the saliva. Some writers upon the sub- 
ject entertain the opinion that it may also reach the blood by way of the 
respiratory mucous surfaces — ^a view that is rendered very prqbable by the 
readiness with which relatively coarse particles of matter of a different 
kind find their way into the tissues of the lung, in the case of miners and 
other workmen, although the constant intestinal lesion has been adduced 
to uphold the view that the poison enters the system by the way of the 
alimentary canal. Whatever the channels by which it finds access, it 
manifests a constant predilection for the lymph- follicles of the ileum. 

Enteric fever is pre-eminently an endemic disease. The larger cities 
of the moderate temperate zone are never free from it. The poison is 
propagated continuously. From the patient it finds its way into localities 
suited to its growth and reproduction, and from such localities it gains 
access, by means of the air, the drinking-water, or other ingesta again 
into the human body. The dangers of infection by drinking-water are 
reduced to a minimum where the supply of water is drawn directly by 
means of distributing pipes led into the houses, from large common reser- 
Yoirs adequately guarded against defilement and placed at such a height 
as to escape contamination by soakage from the neighboring cesspools. 
These dangers arise, however, wherever cisterns or tanks are introduced 
into houses, and especially into such houses as are provided with water- 
closets which are supplied, even indirectly, from the same cistern as the 
common wash- or drinking-water. It very often happens that the over- 
flow pipe of the tank acts as a ventilating shaft to the sewer. Notwith- 
standing all the precautions of the most advanced knowledge of the 
draining and ventilating of houses, it is manifest that the complex system 
of continuous drainage necessary in cities is occasionally conducive to 
house and local epidemics of enteric fever, as well as, to a less degree, of 
others of the acute infectious diseases. The efficiency of such arrange- 
ments, for the most part, explains the much more common occurrence of 
single cases rather than groups of oases. A case of the disease is incapa- 




ENTERIC OR TYPHOID 

ble of infecting those about it, if the ilejections be promptly disinfected 
and Bwept away into nell- constructed sewers ; but it beuomes a focus of 
infection if the excrement be neglected or retained. Hence, local epi- 
demics are much more common in villages and small towns, while spora- 
dic cases are constantly present in crowded neighborhoods and large 
cities. A sporadic case may, however, become the means of infecting 
persons at a distance, who drink the water or breathe the air polluted 
with the outpourings of the sewer into which the typhoid stools are 
thrown. It ia not uncommon for the disease to arise on board vessels ty- 
ing in rivers at points where the sewers of large cities empty. It is in 
this sense that the sewers may be spoken of as a continuation of the dis- 
eased intestine. 

it would follow, from the foregoing considerations of the nature of its 
cause, that enteric fever is a disease essentially localized in its distribu- 
tion. Such is in fact the case. The specific cause is to be found every- 
where, and is readily capable of transportation from place to place, but it 
lurks in dark, neglected corners and about the foul ways of men's dwell- 
ing-places, and creeps along with oozing tilth, crawling into wells and 
springs, and hiding itself in the ground, choosing now a victim, and again 
a group of them, but never giving rise to pandemics, or, in the wide sense, 
even epidemics, as do the poisons of typhus, cholera, or relapsing fever. 
The most extended epidemics of eateric fever extend over certain quarters 
of a city, or a large town, or a limited section of country, and an always 
made up of other distinct, local, circumscribed outbreaks or endemics. 

Clinical History. 

The course of enteric fever has been variously divided by those de- 
scribing it into artificial stages in accordance with the relative importance 
they have attached to the symptoms or the lesions. The older authors 
distinguished a staiUum prodromorum, a stadium mcretnenti, extending 
over the first week, a stadium acmes vel fastigii, extending over the 
second week and part of the third, and a stadium decrementi beginning 
at the end of the third week. 

At a later period it became customary to divide the disease into two 
stages: the first covering the time of the development of the attack; the 
second, the period of improvement and convalescence. Under this ar- 
rangement the first three weeks of the disease are embraced in the first 
stage, the last week and the whole period until the restoration of health 
in the second. 

Others, again, have divided the course of the disease, after the stag* 
of incubation, into a stage of invasion, a stage of glandular enlarge- 
ment, referring to the intestinal lesion, a stage of ulceration or sloughing, 
a stage of lysis, and the convalescence. 
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Wunderiich determined^ bj extended obsenrations of the tempermiure- 
in enterio fever, that the febrile movement has, in uncomplicated oases, 
a typical course, and that the deviations from this course, in obscure and 
complicated cases, are not such as to prevent a diagnosis from the tem- 
perature-curve alone, if the physician be familiar with the ordinary devia- 
tions. In weli'inarked uncomplicated cases the entire duration of thn 
fever is from three to four weeks. This time mav be divided, with refer* 
ence to the temperature, into four periods, to each of which belongs a 
special fever-curve, and each of which lasts, in general terms, about a 
week. In accordance with these facts, the German observers divide the- 
course of the disease into six periods, namely, the stage of prodromes, the 
first, the second, the third, and the fourth weeks, and the period of con- 
valescence. It is to be borne in mind, however, that these periods may 
be modified by complications or by treatment, and, that by sequels, or 
relapses, the duration of the disease may be indefinitely prolonged. 

A stage of prodromes usually precedes the onset of the fever, which is 
so insidious that the patient, in most instances, is unable to designate the 
day of its commencement, although his mind and memory may be still 
alike unimpaired. The patients are weary and complain of a general feel- 
ing of malaise with vertigo, headache, especially in the forehead, often in- 
creasing toward night. The sleep is broken and unrefreshing. Muscular 
pains may also be the subject of complaint. Sometimes there are uneasy 
abdominal pains with diarrhoea, and if diarrhoea be not at first present, it 
is often induced by the purgative medicines to which the patients are apt 
to have recourse. At the same time the patient is silent and indisposed 
to exertion; his expression is dull; his appetite is poor; his tongue 
swollen, and often heavily coated. This period has a duration of from five 
to ten days, sometimes it is even longer. It gradually merges into the 
declared disease. Sometimes slight, irregular chills, or repeated attacks- 
of chilliness, mark the beginning of the fever. In other cases the fever is- 
preceded by an attack resembling intermittent fever. The course of the 
fever, however, soon becomes remittent, and the characteristic symptoms 
of enteric fever are developed. Such cases are oftenest encountered in 
malarial districts. In rare instances the disease begins abruptly without 
prodromes, being ushered in with a chill followed by high fever. If there 
be no definite phenomenon of this kind from which to date the beginning 
of the attack, it is customary to reckon it from the day on which the pa- 
tient was obliged to discontinue work or take to his bed. Hence, as Lio- 
bermeistcr has pointed out, the beginning of the disease may, in consc^- 
quence of the determined character of the patient, be dated several days, 
too late. 

Jlie first week, — ^The attack is to be regarded as beginning with the 
first chilliness or the first temperature rise. The fever steadily increases,, 
but is distinctly remittent in type, the exacerbations occurring in the- 
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sfternoon or evening, and the remissions in the morning. The rise in tem- 
perature, although steady, is gradual, the morning remission ot the first 
four or five days being decidedh' less in extent than the evening exacerba- 
tion of the previous day, so that, by the evening of the fifth day, the 
temperature reaches the neighhorhood of 40" <J. (104° V.). The skin is 
usually dry and hot ; sometimes, hovrever, espetially in the early part ot 
the day, it is moist or even bathed with sweat. The patient, with the 
increased fever of the latter part of the day, not rarely experiences sensa- 
tions of chilliness, which are followed by flushing of the face and an in- 
creased sense of feverishness. The symptoms of the prodromic stage are 
intensified. The headache is violent. It is sometimes confined to the 
frontal regions, aometimee felt in all parts of the head. More rarely the 
fiicus of head-pain is in the occipital region. Kpistaxis not infrequently 
occurs ; it is usually slight, often not exceeding a few drops ; at other 
rimes the amount is considerable. The patient feels tired, and at tbia 
period of the disease is usually obliged to keep his bed. If he rises for 
«ny purpose, his limbs tremble from sheer weakness, and he is often so 
■disxy that ho is obliged to be supported. His expression is dull, but by 
no means approaches the heavy, stupid look that is characteristic of 
typhus. He is silent, disinclined to mental exertion; but, when roused, his 
mind is usually clear and his memory good. It is not, however, always 
easy to fix his attention. He sleeps restlessly and is disturbed by dis- 
agreeable dreams. lietween sleeping and waking there is slight delirium. 
The lips are parched and dry ; the tongue is at first moist, its mucous 
membrane swollen, covered with a whitish yellow fur, sometimes thin, 
sometimes thick and creamy; its margin and tip are red. After a time 
it becomes drier and is no longer swollen ; the coating flakes oS alto- 
gether, or remains only in irregular streaks or patches. When protruded 
it often trembles. The tonsils and the pharyngeal mucous membrane are 
in many cases also swollen and red. Appetite is lost, thirst is aug- 
mented. In many instances diarrhoea continues from the prodromio 
period; in the majority of cases, however, the bowels are at first confined, 
And diarrbcea sets in some time in the course of the first week. There 
-are, in the course of the twenty-four hours, several thin, brownish stools, 
feculent in character, unattended by pain, and usually without tenesmus. 
Not infrequently diarrhces is absent in the first week, or even slight 
throughout the attack. In such cases, however, laxative drugs act with 
unusual energy. Toward the close of this period there is some 
o{ the abdomen, or it may be decidedly distended, and even tense. It is 
tender to pressure, particularly in that part of the surface corresponding 
to the ilen-c:fcal r<>gion, and upon palpation gurgling is produced. This 
sign is not, however, of diagnostic importance, as it is encountered in 
other diseases attended by intestinal catarrh.' At this time the spleen 
can be shown in most cases, upon physical examination, to be enlarged. 
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Sometimes its border may be also discovered upon palpation, but the 
abdominal distention usually renders -this impossible. The urine is com- 
monly diminished in quantity, and occasionally shows a faint reaction 
upon testing for albumen; the urea is increased, the chlorides diminished. 
In some cases the characteristic eruption appears *upon the last day of the 
first week. The conjunctivsB are not injected, nor is the face dusky, as in 
typhus, but commonly there is a circumscribed pink flush over one or 
both cheek-bones, like the flush of hectic, and, like it, deeper toward the 
latter part of the day. At this period, upon auscultation, a few scattered, 
coarse, mucous rales may be detected posteriorly. 

77ie second week. — ^The fever remains continuous at about the same 
height reached at the close of the first week, although in severe cases it 
may, at this time, rise slightly higher. The skin is hot and dry, the ex- 
pression duller, the flush deeper and more continuous, the countenance 
sometimes slightly dusky. In the course of this period, and usually about 
the tenth day, the headache greatly diminishes or ceases altogether. The 
mental condition is now peculiar and characteristic of the disease. The 
patient is somnolent, but has no sound sleep, either in the night or day. 
He is indifferent, apathetic. It is difficult to rouse him. Partly on ac- 
count of his mental condition, and partly on account of his deafness, 
which is now more or less marked, he must be spoken to loudly in order 
to attract his attention. When asked how he is, he commonly replies 
that he feels well. As a rule, if his attention is fixed, he answers ques- 
tions correctly, but in as few words as possible. Muscular movements 
are feeble, tremulous, and uncertain. The tongue is protruded with diffi- 
culty, partly on account of its dryness, partly on account of the patient's 
indifference to what is said to him. It is red, fissured, and crusted with 
sordes. The patient lies upon his back, with his eyes half closed, motion- 
less, except that he picks at the bedclothes, or makes feeble, wanderings 
movements with his hands. There may be subsultus tendinum, or convul- 
sive twitchings of special groups of muscles. At times, and particularly 
toward night, he mutters incoherently, and in the night, or when roused, 
there is wandering delirium. The urine and faeces are often passed in- 
voluntarily, or the urine may be retained. In other cases, and particularly 
in those attended by greatly elevated temperature, the mental condition 
is irritable. The delirium is active; it may be furious. The patients are- 
disturbed by vivid hallucinations, they shout, attempt to get out of bed,, 
and are restrained with difficulty. Sometimes the delirium alternates be-^ 
tween these two forms with great rapidity, and the instances are not few, 
in which patients, passing rapidly from a passive, indifferent condition, 
with muttering delirium, into active delirium, have unexpectedly sprung^ 
from their beds and thrown themselves from the window. At this period 
of the disease patients should never be left, even for a moment, unat» 
tended. 
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iw more swollen ; tenderness and gurgling', eapeoially il 
on, are more marked. The diarrlicea increases — it ma; 
become profuse ; the stools are watery, of s yellowish bruwo or oclire 
color, or ihey are of a greenish color and flocculent. The latter appear- 
ance has been said to resemble " pea-soup." The urine often containB a 
small amount of albumen. The spleen increases in size, but its borders 
can rarely be made out by reason of the abdominal distention. The erup- 
tion, which may appear upon the seventh day, is more commonly met 
with in the first half of the second week. It is characteristic of the dis- 
ease. It consists of isolated, slightly elevated, rose-colored spots, which 
disappear upon pressure, and come out in suooessive crops and gradually 
fade away. These spots vary in size from one to three lines in diameter; 
they are of an irregularly oval shape, and, upon their first appearance, in- 
distinctly marginate. They vary in number from a few, scattered over 
the abdomen and lower portion of the thorax, to many hundred, dis- 
tributed generally over the body. As a rule from five or ten, to twenty 
or thirty may be aounted in well -developed cases. They are abseut alto- 
gether in some of the milder examples of the disease. 

Upon physical eicploration of the chest, in addition to the 
beard at an earlier period of the disease, scattered sibilant and suborepi- 
tant riilea, evidences of the extension of catarrhal processes to the smaller 
bronchial tubes, may be detected; and, upon percussion, we find impaired 
resonance at the base of the chest posteriorly, commonly more marked, 
both in extent and degree, upon one side than upon the other. Cough is 
often present, but it is not proportionate to the pulmonary lesions. It il * 
attended with a scanty mucous or muco-purulent expectoration. 

TTie third week, — The fever changes from the continuous to the remit- 
tent form. The morning remissions become more marked, although the 
evening exacerbations continue to be nearly as high as during the second 
week. The symptoms of the second week, however, remain unabated, or 
they even increase until toward the end of this period, for it is not until 
that time that the morning remissions begin to affect the general condi- 
tion of the patient. It often happens that the symptoms which, takea 
together, make up what is known as the " eyphoiil sltitf," and which belong 
to the latter part of the second and to the third week, do not attain their 
full development until sometime in the course of the third week. The 
stupor deepens, so that it is often with the utmost difficulty that the pa- 
tient can be aroused. If he can be prevailed upon to protrude his tongue, 
he often fails to withdraw it until his attention is again aroused, and he 
is directed to do so. He does not ask for drink; but, when fluid is placed 
in his mouth, ho mechanically swallows it. The fteces and urine escape In- 
voluntarily, or the urine is retained and the bladder may become enor- 
mously distended. From day to day he loses flesh and strength. Me is 
unable to raise himself or even to turn in bed. Hia tissues are wasted : 
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his muscles soft ; his cheeks hollow ; the skin drawn tightly over his nose 
and brow; his eyes sunken; his face dusky and faintly flushed over the 
cheek •bones. The pulse, frequent and wanting in force throughout the 
case, now becomes yet more frequent and more feeble. New crops of the 
eruption continue to appear. At this time, over the neck, chest, and ab- 
domen, copious outbreaks of sudaniina make their appearance. 

It is during this period that bed-sores are apt to form over the sacrum 
and other parts of the body subjected to pressure, and that other compli* 
cations, especially those of the respiratory organs, become developed. 

The fourth week, — The fever is now decidedly remittent. The morn- 
ing and evening temperatures are, from day to day, progressively lower, 
while the range between the morning and evening of each day, though 
still greater than during the first week, tends steadily toward the normak 
As the defervescence draws to a close, the type of the fever becomes dis- 
tinctly intermittent, complete apyrexia being present in the morning, and 
a rise of a degree or more (centigrade) taking place late in the day. 
With this decrease in temperature the condition of the patient gradually 
ameliorates. The stupor disappears and the other nervous symptoms im- 
prove. The iiisrhts are more tranquil. There is natural sleep, out of which 
the patient awakes refreshed, while the somnolence of the previous weeks 
gives place to wakefulness. He begins to be conscious of his condition 
and to take an interest in what transpires about him. The apathy and 
silence of the previous weeks are replaced by questionings and complaints. 
The tongue and gums become clean, the mouth moist, the diflBculty in 
swallowing ceases. The distention of the belly diminishes, the stools are 
less frequent, darker in color, and formed. In most cases constipation 
takes the place of diarrhoea. The appetite returns and thirst diminishes. 
Upon percussion, there is found to be progressive diminution in the area 
of splenic dulness. The urine is limpid and more abundant, and not in- 
frequently the skin is bathed in perspiration; especially during sleep. 
The pulse gradually becomes less frequent and fuller, particularly in the 
early hours of the day. The emaciation, however, continues until the di- 
urnal temperature-range becomes coincident with the normal, the patient 
often losing as much as the sixth or seventh part of his body-weight dur- 
ing the course of the disease. 

Convalescence is established with the disappearance of the fever. The 
appetite is now good; it may be even keen. Strength gradually returns. 
The patient rapidly gains weight, often several pounds in the course of a 
week, and experiences at the same time a sense of returning mental and 
physical power; but, in spite of this, he is easily fatigued by exertion, 
and the convalescence is tedious. It is liable to be disturbed by compli- 
cations and sequels. Even in uncomplicated cases it is often months be- 
fore the patient fully regains his old powers of endurance for mental and 
bodily effort. During the early part of the convalescence the patient is 
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prone to transient febrile or subfebrile states, which may be induced by 
trifling causes, such as overexertion in the sick-room, the visits of friends, 
mental effort, or solid food. Liebermeister states that he has frequently 
seen the first meal of meat followed by an increase of temperature in the 
evening. These recurrences of fever often arise without discovei;^ble 
cause. 

Oocasionally the convalescence is interrupted by a true relapse. 

The foregoing sketch is descriptive of a severe case, unmodified by 
treatment or complications, and terminating in recovery. The natural 
history of enteric fever calls, however, for many modifications of this de- 
scription. Many cases run a very mild course, so that the patient is 
scarcely confined to bed, and the physician remains in doubt as to whether 
the disease is due to a specific cause. Others are at first severe, but 
speedily become mild in character, and terminate in restoration to health; 
while others, still, in their middle course, undergo a sudden or even fatal 
aggravation. Striking modifications of the course of the disease are oc- 
•casioned by the prominence of certain symptoms or groups of symptoms, 
or by the presence of complications which may become so serious as to 
throw the original disease into the background. 

Analysis of the Principal Symptoms. 

THB PHENOMENA OF THE FEVER. 

TTic temperature, — The consideration of the febrile movement in en- 
teric fever is of primary importance on account of its determining the 
•diagnosis, prognosis, and treatment.' As has been indicated, in well- 
marked, uncomplicated cases the course of the fever is typical. It may 
be separated into four periods, each of which is characterized by a special 
fever-curve. These periods are usually of about a week's duration, but 
they do not exceed five days in many cases, and more rarely they are ex- 
tended to eight or even nine days (Fig. 8). 

The typical course of the fever is frequently disturbed by complica- 
tions, and prolonged by sequels and relapses. 

Hence, while the average duration of the fever is from three to four 
weeks, it is often longer, and the febrile movement then differs in a re- 
markable manner from the more regular course of the other acute infec- 
tious diseases. 

During the first period there is a rapid, progressive increase of the 
fever. This increase is not, however, steady. The rise in temperature is 
broken by daily morning remissions corresponding to the morning fall in 
the diurnal temperature-cycle in health. It takes place in a gradual zig- 

* GriesiDgvr : Das Fieber beherrscht cu grossem Theil die Sitnation. 
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Lnnor that during the time oocupied in attaining the- 
from l''-1..5° C (1. 8° -3.7° F.), from each morning ti 
evening, and falls again from the evening to the following morning ,5°' 
.75' C {.9°-1.3° F.). On the third or fourth evening a temperature of 
40" C (104" F.) may be reached or oven exceeded. The daily rise begins 
about noon, and is completed some time between seven and eleven o'clock ' 
in the evening. The fall begins about midnight, and the temperature is 
lowest, as a rule, between six and eight o'clock in the morning. In order 
to make satisfactory records of the temperature in any case, it is therefore 
necessary to take two observations daily, one as nearly as possible at 
8 A.M., the other about 9 r.u. Critical studies of the temperature of 
enteria fever have shown that a single daily maximum is the rule, but 
that in many cases the diurnal curve presents two maxima — one early in 
the evening, and the other about midday, usually of less intensity. The 
highest evening temperature in the typical course of the fever is usually 
attained at the close of the lirst, or in the beginning of the second period, 
and is as a rule somewhere between 40''-4I.5'' U. (104°- 10 6. 7° F.). This- 
maximum is commonly observed upon oue day only, sometimes oo two- 
days, rarely on three. 

It is very seldom that an attack of enteric fever occurring in a healthy 
man, or even an invalid, provided he be free from fever, does not approxi- 
tnate to the above type In its initial stage. It is still more rare, for any 
other form of disease except enteric fever, to show a similar initial stage. 
This course in the firHt week thus of itself alone possesses very great 
value for diagnostic purposes (Wunderlich'). 

The second period is characterized by a fever that has been describeJ 
as continuous. This term is not to be understood as meaning that the 
temperature remains the same throughout. If we employ it in so literal 
ft sense, there is no such thing in the whole domain of pathology as a con- 
tinuous fever. As is seen in the schematic representation of the course of 
the fever, the temperature is higher in the evening and lower in the 
morning, but the diurnal variations are tiot greater than in hesUthy per- 
sons in a state of quiet. No distinct remissions occur. It is only in cases 
in whii^h the fever is very high that the temperature-curve shows a morn- 
ing fall decidedly less than that which takes place at the same hour of 
the day in health. Toward the close of this period the evening rise, ex- 
cept in very severe and protracted cases, often falls a little, and at the- 
aame time the morning fall is a trifle greater. 

The tliirfl period is marked by morning remissions, which from day to- 
day become more distinct, while the evening exacerbations attain the 
height reached toward the close of the second period. The change from 
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i56 THE CONTINUBD FKVEBS. 

the continuous to the remittent type during this period of the disease is 
usually a gradual one, but it is not unfrequently sudden, and is then 
Ushered in by perturbations of temperature— often an unusually high 
evening exacerbation, followed by a decided morning remission. It may 
take place as early as the fourteenth day, and when sudden it suggests 
the critical perturbations which occur toward the close of relapsing and 
typhus fevers. 

During the fourth period the fever gradually changes from the remit- 
tent to the intermittent type. The morning fall is each day lower and 
the evening rise a little less decided, but the range between them is con- 
■siderable; so that, for several days after the morning temperature has 
become normal, the evening shows marked fever, and upon the whole we 
iind a defervescence of the most gradual character (Fig. 9). 

Convalescence is not established until the evening temperature ceases 
to rise above the normal standard. In the early days of convalescence the 
temperature is often subnormal, especially in the morning, and it is liable 
to decided fluctuations in consequence of slight causes, such as overexer- 
tion, even within the limits of the bedroom, excitement, the visits of 
friends, or animal food. Griesinger narrates the case of a g^l, whose 
fever had fallen to 37.3° C. (99.1** F.) in the morning, and to 38* C. (100.4® 
F.) in the evening, who ate sausage. Her temperature rose that evening, 
with general aggravation of the symptoms, to 40.5° C. (104.9° F.), and did 
not fall to its former level again until after three days. Jaccoud also re- 
cords a case in which a lad, eighteen years of age, suffering from abortive 
enteric fever, was allowed, on the thirteenth day of his sickness, an egg. 
The temperature of the previous evening was 38.3** C. (101.6° F.), and on 
the morning in question 37.3** C. (99.1° F.). The same evening it 
reached 40** C. (104** F.). Two days later it had fallen to 37.0* C. (99.6** 
F.) in the morning, and the patient was allowed to eat a chop ; that 
•evening the temperature rose to 40.8° C (105.4* F.), and, while it fell to 
Almost the previous level on the morning of the sixteenth day, it rose 
that evening to 40° C. (104** F.), and only resumed the regular curve of 
the gradual defervescence again on the seventh day. Here the febriM 
4*ami8, as this distinguished clinician terms this transient fever, lasted 
two da vs. 

Those cases must be looked upon as severe in which the evening tem« 
perature steadily rises, and the morning fall diminishes, in the latter half 
•of the second period; so also those in whicli tlie morning temperature 
does not, from day to day, fall below 30.r)° V. (103.1° F.), or in which it 
reaches 40° C. (104** F.). Recovery rarely takes place after a morning 
temperature exceeding 40.5° (\ (104.9° F.), or an evening temperature 
•exceeding 41.75° C (107.15° F.), although occasional exceptions to both 
these statements have been recorded* A persistently high temperature, 
in which the difference between the morning and evening range is slight. 
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is much more unfavorable than a temperature characterized by bigh even- 
ing exacerbations and considerable morning remissions. In otber wordi^ 
the greater the regular daily fluctuations of the fever, the less severe b 
it likely to prove. 

A persistent elevation of temperature, after convalescence is estab- 
lished, can only arise from some complication or sequel, or from the oe- 
•currence of a relapse. 

A close study of the temperature, of enteric fever in its relation to 
the symptoms and the lesions found after death, impresses us with two 
facts of great practical importance. Of these the first is this: that the 
fever, like that of scarlet fever and of small-pox, is made up of two dis- 
tinct febrile movements — first a primary fever, resulting from the infec- 
tion of the tissues of the body by the specific virus, and later a seoond- 
4iry, irritative, or hectic fever caused by the localized ulceration of the 
intestines, the formation of slough, and the resorption of septic materials. 

The second practical fact with which we are impressed by a near 
•examination of the temperature-range in a considerable number of oases, 
is that the balance between the heat-production and the heat- elimination 
in enteric fever is extremely unstable — ^to use the words of Dr. Cayley, 
the temperature is labile. It is quickly depressed or raised by causes 
that would in health have little or no effect. Thus, slight exertion, 
changes in diet, mental emotion, will often cause considerable transient 
alteration, not only in the convalescence, but also during the course of the 
attack. The action of remedies still further illustrates this point. Large 
doses of quinine scarcely affect the temperature in health, while in enteric 
fever 1.3-2 grammes (20 or 30 grains) given at once, or in the course of 
as many minutes, will reduce the temperature three or four degrees, and 
keep it down for several hours. Marked deviations from the typical 
course of the temperature are always due to special causes (Fig. 10). 
These causes in many cases cannot be discovered by the most searching 
investigation. On the other hand, upon inquiry, clinical facts of impor- 
tance are often discovered, and it is therefore the duty of the physician, 
in every case where marked deviations occur, to make diligent search for 
their cause. 

The fact that we have a primary and a secondary fever to deal with, in 
the course of an ordinary attack, is of considerable importance, both with 
reference to our knowlodge of the pathology of the disease and the treat- 
ment. In this respect, as I have already ]>ointed out, enteric fever re- 
sembles small-pox, in which we have, first, the primary fever due to the 
direct action of the poison, and lasting usually about three days; this is 
then followed by a period of remission, to which there finally succeeds a 
secondary septic fever due to suppuration. In simple cases of scarlet 
fever the primary pyrexia lasts five or six days, and terminates commonly 
in lysis; but, where ulceration of the throat or implication of the glands 



Tlie cufeeblemeut of the iieart, cliaracteriatic ot eiiterk fever in ita 
' later periods, and whicb is a direct result of the coutiimed high tempera- 
ture, is inauifestcd &lso by changes which take place in the impulse, aiid 
the quality of the systolic sound. These in severe cases buconie pro-^ress- 




^ 





ively feebler, until the former is imperceptiblo mid thp Intter almost f 
even quite inaudible. 

To the enfeeblement of the circulation are also referable a certain 
amount of venous stnsiit showing itself in duskiness of the surface, and 
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rloweritig ot llie iirterial pressure wbicli shows itself in diminished s 

itiori of the uriue. Uypostatic congestion of the lungs and m&ny other 
<:omplication8 arise from tlie same cause. 

It is to the dimiiiisheii power of the circulation also, that is due the 
marked coldness of the hands and feet often occurring in severe cases, 
while the internal temperature still remains high; this condition is, tbere- 
fore, ao important sign of impending danger from failure of the heart. 
To the same cause we must refer the common danger ot collapse in en- 
teric: fever. The greater the weakness of the heart, the greater does this 
cianger become. Collapse may result from various accidents, such as in- 
testinal hemorrhage, the shock following perforation, or even a sudden 
copious diarrhcea or violent vomiting. A sudden fall of temperature, 
«itber spontaneous, or in consequence of the administration of remedies, 
may also occasion collapse. Still more frequently collapse occurs as a re- 
eull of the sudden cliange from the recumbent to the erect posture. 
Whatever its cause, collapse must be looked upon, under all circum- 
stances, as an extremelv dangerous acuideiit of the disease; for the tran- 
sient weakness of the heart may quickly pass into complete paralysis, and 
BO cause death. Liebermeister states that the collapse whicli occurs in 
consequence of a sudden fail of temperature is generally devoid of dan- 
ger, and may even be a favorable sign. 



OTMTTOMa EEPRKABLI^ TO TBS NERVOUS SISXKH. 

Iteadac}te is one ot the earlier and more constant symptoms. The 
proportion of cases in which it is absent is extremely small. Louis found 
it to be absent in but 7 out of 133 cases, and Murchison in 5 out of 82. 
It is probably not less common in children than in adults. It is most 
severe iu the first week, and by the end of the second week, or earlier, it 
has usually ceased. According to Sir William Jenner, it usually ceases 
spontaneously about the tenili day." It is commonly confined to tlie fore- 
head or temples, sometimes it extends over the whole head, and more rarely 
it is referred to the occipital region alone. Its intensity, usually mod- 
crate, coiniiionly increases toward evening. It is described by patients as 
dull rather than shooting or darting, although in some instances I have 
known it to be sharp, piercing, or agonizing. 

Slight Dcrtiffo is often associated with the headache in the early days 
of the disease. As a rule, it comes to an end at the same time as, or 
before the headache; exceptionally it remains till the close ot the attack. 

Pains iu the back and extremitiei) are commonly present from the on- 
set, in this, as in most of the other acute infectious diseases. Thesa 
pains are sometimes vague; at others they are fixed, and aggravated by 
movement, like the soreness which follows bruises. Sometimes the pa- 
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tients describe them as aching or boring. Occasionally they assume a 
distinctly neuralgic character, and sometimes they are confined to the 
joints, and are attended by tenderness, slight swelling and redness, so 
that they simulate acute rheumatism. They usually subside some time 
during the second period of the disease. 

Delirium occurs in a majority of all the cases. Many cases, however, 
pass through the whole course of the attack without delirium or distinct 
impairment of the mental faculties. Thus, Louis found that in 32 out of 
134 cases there was neither somnolence nor delirium; and Murchison 
states that, out of 100 cases in which this matter was noted, 33 passed 
through the attack without impairment of the intelligence. These cases 
do not necessarily belong to the lightest forms of the disease ; of 
Murchison's 33 patients, 3 died — 2 from perforation of the bowel and 1 
from epistaxis; and of Louis' 32 cases, in which there was no delirium, 
8 were fatal— 6 from perforation. These statistics are of interest as 
showing that no direct ratio exists between the local intestinal lesions 
and the intensity of the primary febrile movement. For, although there 
is good reason to believe that the disturbance of the nervous system, in 
the early days of typhoid fever, is in a measure directly due to the action 
of the poison, it is certain that the graver disturbances of the nervous 
system, among which are to be classed somnolence and delirium, and 
which in their complete development constitute the " typhoid state," are 
largely due to the prolonged high temperature. Here, however, we see 
a considerable proportion of cases, in which the graver nervous symp- 
toms are absent, perishing in consequence of the extent and intensity of 
the local intestinal lesions. 

The character of the delirium varies greatly; it is often slight and 
occasional, occurring chiefly in the night-time, or upon waking from sleep, 
in patients who are otherwise entirely rational. This form of delirium 
may become active and noisy, and then, as the patient becomes more pros- 
trate, may pass into the low, muttering delirium, to which the name of ty- 
phomania has been given, or into a wandering, fatuous state, with trem- 
bling like that of alcoholism. Sometimes the delirium is active and noisy 
from the first, the patient talking in a loud voice, screaming or shouting, 
and being restrained with difficulty. This form of delirium may suddenly 
supervene upon either of the others; it is therefore of the utmost impor- 
tance that the patient should at no time, after the appearance of delirium, 
be left to himself, even for brief intervals. Exceptionally, maniacal de- 
lirium occurs early in the disease, and sometimes it is the first symptom 
which attracts the attention of the friends of the patient. As a rule, 
however, delirium does not commence before the middle or end of the 
second week, upon the subsidence of the headache. In a small proportion 
of the cases it does not appear till late in tlie course of the disease, and 
lasts only a few days. 





■MTEEIC OR TYPHOID FEVEB. 

In children it occurs somewhat e&rlicr than in uUults. 
I many iustances delirium, if mild, ocours only at night, and i 
cues it is more marked during the nighl-tirae. ' 

During the lirst and second periods of tiie disease the patient is often 
disturbed by wakef'ulinsi. This symptom is, however, much less marked 
in enteric than in typhus fever. 

Soiiuiolence usually supervenes some time during the course of the 
seuond week. It is at first slight, but becomes, especially in severe c 
gradually more profound. It usually precedes delirium, and, after it is 
estublished, alternates with periods of wakefulness and spells of delirium. 
The patient is often dull and drowsy by day, and wakeful, restless, and de- 
lirious during the night. In cases of great severity the somnolence becomes 
more constant and deepens into complete unconsciousness, which lasts to 
the tennination of the case. Somnolence is met with also in children. 

Mtiactilur weakntaa is present, to some extent, in all cases from the be- 
ginning of the attack, and increases with its progress. A large propor- 
tion of the patients are, nevertheless, able to assist themselves, t 
bed, and even to rise to stool throughout the whole oourse of the attack. 
In the mild forms of the disease, patients, although very weak, are oftea 
able to go about, and it is not rare to encounter walking cases as hospital 
outpatients, in the second or third week of the attack. In grave c 
mustiulur debility is very often complete. 

Mituc'tlitr tn-mtiitiiianess is present in a considerable proportion of the 
severer cases. The tongue trembles as it is protruded, the lips quiver, and 
movements of the hands are trembling and uncertain. Tiiis phe 
is most (Tonimon in those addicted to the use of alcohol, and in old and very 
feeble persons. Mure rarely it occurs in young and temperate persons, 
and it is dccasionally observed where there is no impairment of the men- 
tal faculties. 

Rftintion of' uruie and involiinlttri/ triicuiUiw* occasionally ouuur.. , 
They arv apt to take place in those cases in which the prostration it 
tremc. 

iiiffi'l eonlriietiunt oj' ifronpv of iiuui-lta in the trunk, neck, or 
iremitii-s, are met with in a few cases. They are most frequent in fe- 
males. In the advanced stages of severe cases, gudttUliui teiulinum, pick- 
ing at the bedclothes, and vague graspings in the air, are observed, 
suoh eases protracted kiccowjli may also occur. Getitral eoneidgiona are 
rare. They occur with greater frequency in children than in adults. It 
would appear that, although occasionally associated with albuminous 
urine, they also occur iude{>eiidently of that condition, but are, in ail iu- 
stances, of tlie gravest prognostic import. 

Liebenneister distinguishes four different degrees of febrile disturb- , 
ance of the nervous system, which occur successively in severe caaes. la J 
the first degree there is general malaise, restlessness, headache, and di»- I 
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turbed sleep. These symptoms correspond to the first half of the firvt 
week. They are not associated with disturbance of the intellect, and can- 
not be distin^ished from the symptoms of the prodromio period, which 
are due to the action of the poison upon the nervous system, without in- 
crease of temperature. In the second degree the patient is apathetic, 
dull, his memory is blunted. There is temporary disturbance of the in- 
tellect, amounting to transient delirium. Theffe symptoms correspond to 
the second half of the first week and the beginning of the second. In the 
third degree there is marked somnolence, from which the patient, how- 
ever, can be temporarily aroused. This alternates with delirium, some- 
times muttering, sometimes violent and associated with restlessness and 
excitement. This group of systems begins, in severe cases unmodified by 
treatment, some time in the second week, and continues into the fourth. 
In the fourth degree of the disturbance of the nervous system there is 
loss of consciousness, out of which the patients can no longer be aroused. 
This degree is gradually developed from the third degr^, and commonly 
begins some time in the third or fourth week. With the defervescence, 
the mental condition slowly improves; it is long, however, before the pa- 
tient regains his old sharpness of memory and ability for continued men- 
tal effort. 

77ie organs of special sense present certain symptoms which are suffi- 
ciently common to have a certain amount of diagnostic value in obscure 
cases. Thus, epistaxis is common. It may occur at any period of the dis- 
ease, but is apt to occur early in its course. It is often slight, not ex- 
ceeding a few drops, and is for this reason frequently overlooked. To 
this fact is doubtless to be ascribed the varying statements of the books 
as to its frequency. I am satisfied that slight epistaxis occurs in a con- 
siderable proportion of the cases of enteric fever in Philadelphia, at some 
period of the course of the disease, and often repeatedly. The quantity 
of blood lost is seldom great ; yet Murchison states that it may amount to 
several pounds, or even be so profuse as to occasion death. If epistaxis be 
considerable, it is sometimes followed by a transient fall of temperature; 
but, with this exception, it is never followed by any relief to the general 
symptoms or to those of the nervous system. Da Costa states that epis- 
taxis is not often absent in grave cases. 

Subjective auditory sensatiofis, ringing and humming, often annoy pa- 
tients during the early days of the disease. They are said to be most 
marked, and to last longest, in the cases that are most severe. 

Deafness is very common. It usually affects both ears, but may be 
confined to one. It is sometimes very marked. It commonly appears 
toward the end of the second week, and, in most instances, is in part due 
to catarrhal processes implicating the Eustachian passage, and in part to 
the blunted sense-perceptions incident to the action of the poison. One- 
sided deafness has been ascribed to local inflammation of the ear. Deaf- 
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nesB of both ears was at one timo looked upon us a, favorable symptor 
but the closer investigations of mure recent obsorvera show that this opin- I 
ion is DO longer tenable. Among the symptoms connected with the or- 
gans of apecial setiae, the condition of the pupil demands attention. In A 
large proportion of the cases the pupils aro abnormally dilated at soma 
p«rio(l of the disease. Murchison found tlie pupils dilated in at least 
tbree- fourths of his cases. This symptom commonly coexists with deliriutn, 
and comes on, like delirium, upon the cessation of the headache. It may, 
however, be present after the middle of thesecond week, incases where de- 1 
lirium is absent. In respect to the condition of the pupils, most case 
enteric fever arc in strong contrast with typhus, in which the pupils . 



Qs of the former j 
has occurred, the pupils a 
ira in typhus. 
enteric fever, wliieh differs in 
fever. If present at all, it ap* 
much less intense. Itwaanoted , 



for the most part, contracted. But, i 

fever, after great stupor 

contracted, and may be as small as they : 

Conjunctival injectioH is very rare in 
thia respect from typhus and relapsing 
pears later than in typhus, and is usualK 
by Murchison in B out of 100 cases, by Louis in 38 out of 60, and only threa 
times in 13 cases observed by Jenncr. It is not a symptom of importance. 

Cutaneous /ii/jicnentfiegia was observed by Murchison in about five par . 
cent, of the cases under his care. It is most common in children and 
females, and appears botb during the course of the disease and in the 
convalescence. It is usually restricted to the abdomen and lower entrem- 
ities, and is commoidy associated with symptoms of spinal origin, such as 
rhachialgia, tenderness over the spinous processes of the cervical t 



.nd the like. 
sometimes exquii 



dorsal 

this 

from that of peritonitis. 

Cutaneous a.nd muscular 
also occur in rare instances. 

This group of symptoms 
the sporadic forms of th» 



The tenderness of the ahdnmen due to 
ite, and is to be carefully distinguished 



of the extremities. 



Mm 



midable 



in severe epidemics than 
disease, and is to be regarded with apprebe 
', states that liyperj.'stheBia alone is not a for- . 






7%e tmiplion of enteric fever appears, as a rule, between the seventh 
and twelfth days. Exceptionally it is met with as early as the fourth, of 
not discovered until as late as the fourteenth day. In children it appears 
a little earlier than in adults. It is not invariably present. Out of 5,98S 
oases admitted into the London Fever Hospital during twenty-throe years, 
it was noted in 4,606, or in 76. 03 per cent. Dr. Murchison's suggestion 
that, in some of the remaining 1,383 cases, the fact of the spots not bein^ . 
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observed was perhaps due to their not having been looked for with suffi- 
cient care, is probably correct. The same observer states that the spots 
are more frequently absent in patients under ten and over thirty years 
of age, than between ten and thirty, and illustrates his remark by the fol- 
lowing statistics: of 1,413 cases between ten and thirty, the eruption was 
absent in 142, or 10 per cent. ; of 252 patients over thirty, it was noted as 
absent in 40, or nearly 16 per cent. ; out of 107 cases under ten, it was not 
noted in 37, or 34.5 per cent. From the same series of statistics we 
learn that no eruption was discovered in 127 of 905 males, and in 97 of 
91C females. 

There is no relation between the abundance of the eruption and the 
severity of the symptoms. 

The typhoid eruption is characteristic of the disease, and, when found, 
clearly establishes the diagnosis. It consists of small, slightly elevated, 
rounded or oval, isolated spots of a rose-pink color. They are from half 
a line to two lines in diameter, indistinctly marginate, and alike to the 
eye and the touch, faintly rounded and convex, but not acuminate, 
although some observers state that a minute vesicle may in rare cases be 
discovered at their centre. They are frequently compared to flea-bites, 
from which, however, they differ in the absence of the central mark and 
in their paler color. They disappear wholly on strong pressure, and return 
immediately when the jpressure is removed. They may be made to dis- 
appear and reappear under the eye by placing a Hnger upon each side of 
the spot and making tr^tion : as the skin becomes tense they disappear ; 
when it is relaxed they, return. Tliey are developed in successive crops, 
each spot lasting three or four days, and, as it fades, being replaced by 
a new one at no great distance, which runs the same course, fading in its 
turn, and so on, till about the middle of the third week. They are not 
found during c.onvalescence, but reappear, along with the other character- 
istic symptoms of the disease, in true relapses. They are never present 
on the dead body. 

Their most common situation is the abdomen and the lower part of the 
chest, anteriorly. They are occasionally present upon the upper part of 
the thigh, and are sometimes to be met with between the scapulas. In 
some instances, they are present upon the back alone, and in doubtful 
cases should be sought for in this situatioti. They have been met with, in 
very rare instances, upon the arms and legs, and Murchison mentions a 
single case in which they were found upon the face. The duration of the 
eruption, in cases that are not unduly protracted, is eight or ten days. 
The spots are usually few in number, and discrete ; hence, they may be 
readily overlooked. Tt often happens that not more than six or eight can 
be discovered, and in most cases the number present at one time does 
not much exceed a score. They are, however, sometimes very numerous, 
but are never confluent as in typhus. 



Each spot runs its course nithout change, hikI uHually ilisappen 
Wving no Irttce upon the skin ; although In some instances a faitit pig- 
mentation, which does not disappear upon pressure, persists. 

Tabular arrangement of the chief points of distiuotion between tha 
eruption of enteric fever and that of typhus: 



BsTEHic FavttB. 



Typhtib. 



Th« BpotB ftre pink 
they fade, leaving no trace. 
Undergo little or no change. 



The HpoU ore neither ooD«erte<l iuto 
pet«chim, HOT do petechiio appear inter- 
aparsed with them, 

Cinmlai oi slightt; oval in outline. 

Uitnall; reatriated to the abdomen, thu- 
rax, and upper part of the thighH. and the 
intencapiilar npoce. 

Few in nnmbGr and discrete. 
BleTated throoghout. 

JComentaiil; disappeaiing on pressure. 



rooe-colored until The Bpots are pink or dirty pink nt fiiat, 
lOe. I Bnbuidiug into reddish brown stains. 

Become darker, and of ton show a luinate 
eitraTBaatioQ ot blood at the centre. 
Pctochioi vei7 often appear. 



^^^^^ JComentaril; disappeaiing o 

^^^^^B Barely appear before the m' 
^^^^B Appear in xucceiuiive orops. 

^^^^ft Buh crop lasta tliree or (o 
^^^^H^M aa others appear. 
^^^^V Ro BubcutnneouH marbliiig 



(our dajH, and 

ir motUiiig. 

The abundance of the eruption not at all 
proportiODate to the ^neral gravity of the 

Not Men after death. 



LeiM regular in outline. 

I 'ommODly distributeil over tbe greater 
part of the body and eitremitie*. with tlu) 
exception of the ueck, face, head, and pal< 
mar and plantar surfaceit. 

CopiouH and contluenl. 

RaiBed at first, but persisting as Htaint ' 
after the elevation diaappeara. I 

Diaappeariug upon preiwure only during I 
tbe first day or two. 

< 'omuiuD]; oil Uie fourth or fifth day. 

Appear nt once, and arise iu iniooe«siTe 
crops, although their etHoFesceiioe may 
occupy Heveral hourH, or a day or two, 

Mont of tbe epota last until the deter- 



Skin ottea iodiatinotly marhled or m 
tied between the apote. 

Id many instances the Reverit; of the | 
general symptoms is in direct ratio to tba . 
copiousness of the eruption and the dark- 
uexa of its color. 

Often i«en after death. 



The eruption is occasionally preceded by a faint scarlet rash seen in 
piiti<>nte whose skiu is fair and delicate. This rash ia not very commoD; 
it is not peculiar to enteric fever; but it is met with in other diseases at- 
tended by pyrexia. If well-marked, and particularly if it bo associated 
pith slight sore throat, us has sometimes hapjHined, the disease may be mia- 
iken for scarlet fever. 
True petechia' are rare. 

Sudatnina appear at a lUer period in the disease. They consist ot I 
unnte, transjiafetit vesicles, scattered plentifully over the botly, am) i 
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often, but not invariably, attended with profuse sweating. They are- 
very common in typhoid fever, but are without specific character, and 
occur with perhaps equal frequency in other febrile affections. 

Slight desquamation occasionally occurs during cqnvalescence; the 
hair falls out; and changes occur in the nails indicating the arrest of nu- 
trition which has attended the course of the attack. 

Emaciation is usually great; often extreme. 

77ie physiognomy of persons ill of typhoid fever is peculiar, though 
less characteristic than that of typhus. Some patients, especially if the 
attack be mild, show but little alteration of expression during its whole 
course. Much more commonly the expression is dull, weary; the face 
pale, with circumscribed flushing over one or both cheek-bones. This 
comes and goes, and is sometimes called forth or intensified by the admin- 
istration of food or stimulants. The dilatation of the pupib adds to the 
peculiarity of the expression; and, in the later stages of the attack, th& 
wasted tissues, the sunken eyes, the circumscribed flushing and hurried 
breathing, suggest the appearance of patients in advanced pulmonary 
phthisis. 

SYMPTOMS BEFEBABIiB TO THB DIOBSTIVE TRACT. 

77ie tongue at first has a somewhat swollen and flabby appearance; it 
is at this period also moist and covered with fur, commonly thin and whit- 
ish, or yellowish white, sometimes thick and creamy or pasty. Its edges 
and tip are unusually red. It may remain moist and furred during the 
whole course of the attack, or, during the second week, the coating may 
break up into flaky patches of a whitish color, while the surface of the 
tongue remains bright rod. This redness is in peculiar contrast to the 
pallor of the lips in the advanced stages of the disease, and has given rise 
to the name of " red-tongue fever," by which enteric fever is known in 
some sections of the West. It is more common, after the middle of 
the second week, to find the tongue dry, red, glazed, and slightly or even 
deeply fissured, or it is dry, with a bjownish streak along the middle, or a 
triangular brownish patch at the tip. In cases in which the typhoid state 
is well-developed, the tongue is usually covered with a more or less thick, 
brownish crust. 

It is rare to find the tongue firmly retracted into a globular mass, as 
is sometimes seen in typhus, and inability to protrude it is less common 
than in that disease. 

The lips often crack and bleed, and in children, by reason of picking, 
they frequently become very sore and painful. In grave cases sordea 
collect upon the teeth. Hemorrhage from the gums is a rare occurrence 
in enteric fever. 

In the first week there is usually slight catarrhal inflammation of the 
faueial mucous membrane, with enlargement of the tonsils. The aocumu- 



BBinBIO OR TTPHOID FETBB, 

Imtton of the &lter«<) secretion in the iinso-pliaryngeal space 

•ome patients oonaiderable diacamfort. Later the throat becomes dry, 

and there is, aa a reaalt, more or leas difficulty in awallowing. 

77te appetite is, as a rule, greatly impaired; it is wholly loat when the 
tongue becomea dry. In mild cases, when the tongue retains its moiat- 
ure, some appetite may be present throughout the attack. I have seen a 
case in which, with a very red but moiat tongue, evenly coated at first, 
but later showing only flaky patches of whitish fur, the appetite was good 
during the whole course of the disease. In this patient, a lad aged nine- 
teen, the highest evening temperature was 40° C. (104 " F.). The secre- 
tion of saliva is in most cases greatly impaired, and there is good ground 
for believing that a like impairment of the secretion of the pancreatic 
juice t&kea place. For this reason starchy articles of food are not so well 
digested as albuminous foods; and it is probable that, nhilo small amounts 
of arrow-root or gruel may be advantageous in certain cases, because they 
augment the food-volume, in the majority of instances any considerable 
<]uaiitity of starch is injurious and likely to add to the intestinal irri- 
tation. 

Thirst is commonly present in the early stages; in many instances it 

Ncnuca and vomitiii// occur in the early stages of a small proportion of 
the cases. These are sometimes among the earlier symptoms, and being 
associated with headache and general malaise, lead the patient to suppose ■ 
that he is suffering from " biliousness." More frequently these symptoms 
appear during the second week. The vomiting in moat cases is only oo 
oaaional; it is sometimes persistent and distressing. In the latter case 
it is apt to be associated with epigastric soreness and pain. Some ob- 
servers look upon vomiting at the beginning of the attack as a favorable 
symptom; by others it is regarded in the opposite light. There are no 
statistics by which to settle this question, but so far aa my own obser- 
Tation goes, early vomiting, which is not common in enteric fever as it 
occurs in Philadelphia, has beeji followed by the severest forms of the 
disease. Vomiting after the end of the second week is of grave import; 
It is often the first sign of [)eritonitis. The matters vomited usually con- 
sist of food, sometimes in a partially digested state, or they consist sim- 
ply of gastric mucus stained green with bile. 

Abdominal l<tnderne«g and pain are present in tho majority of the 
oases. They are not, however, necessary symptoms, and arc sometimes 
absent throughout the attack. Palpation is to be made with circumspec- 
tion in the later periods of the attack, lest mechanical violence give rise 
to peritonitis, or even perforation of the ilium at a point of deep ulcera- 
Bartholow ' mentions a case in which fatal peritonitis, due to rup- 
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ture of the spleen, was caused during convalescence by a not violent 
blow. The tenderness is elicited by light pressure in the right iliac fossa, 
but it is not necessarily limited to that region. In many cases it is also 
•experienced in the umbilical region and even in the left side of the abdo- 
men. Spontaneous pain is also often complained of. Pain and tender- 
ness in the abdomen are largely, if not wholly, due to local morbid pro- 
cesses, and are to be looked upon as to some extent the measure of the 
extent and intensity of the intestinal lesions. This statement must, how- 
ever, be qualified by adding that a most serious, or even fatal lesion of 
the gut may sometimes occur without previous marked pain or tenderness. 

Meteorism is present in most cases ; according to Sir Williapi Jenner ' 
it is observed to some extent in all cases. Murchison states, on the other 
hand, that out of 100 cases he found meteorism in 70, and that the abdo- 
men remained flat throughout in 21 ; and Louis noted meteorism in only 
^9 out of 134 cases. The amount of distention varies from slight fulness 
to a tympany so great as to interfere with the contraction of the dia- 
phragm and impede respiration, in this way meteorism increases the 
danger of congestion of the lungs. It does not usually appear until 
after the first week, and is most developed in severe cases. Thus, Murchi- 
son noted it in 20 out of 21 fatal cases; Jenner in 18 out of 19 fatal 
<!ases, and Louis in one-half of his fatal cases. Furthermore, the first- 
named of these observers found that, out of 17 cases in which extreme 
tympany arose, 7 died ; while of 62 in which it was moderate or slight, 
14 died, and of 21 where it was absent, none died, and Louis noted great 
meteorism in only 7 cases among 88 in which recovery took place. These 
fitatistics are of great interest as indicating the importance of the intes- 
tinal lesions in regard to the prognosis. Tympany, like abdominal ten- 
derness and pain, is in part a measure of the extent of the mischief 
wrought in the intestines. It is due to excessive development of gas and 
to deficient expulsive power in the bowels. The first of these factors has 
its pathological genesis in the impaired quality of the digestive fluids, and 
a tendency to the rapid decomposition of imperfectly digested fbod; the 
second in general lowering of nerve-tone, or in local injury to the bowel. 
Jenner calls attention to the fact that a single deep ulcer will paralj^ze 
the action of the bowel and lead to such an accumulation of flatus as 
produces enormous distention of the abdomen. Weakness of the abdom- 
inal muscles contributes also to the accumulation of flatus. The condi- 
tions which underlie abdominal distention in this disease attain their 
maximum during the latter half of the third and in the fourth period of 
the fever, and it is at this time that meteorism may, in the more severe 
cases, become both a troublesome and an alarming symptom. 

77/^? spleen Is^ as a ridey enlarged. — Augmentation in the bulk of this 
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organ is a prominent and charnetcristic symptom ; it occurs early, luid 
may often bo dcmoiistrnted before the close of the first week. It in- 
creases during the second week, and diminishes again during the fourth, 
'I'hi' amount of enlargement is usually considerable ; at the height of 
ihe disease the organ sometimes attains three times its natural bulk, or 
more, and can be fell through the abdominal wall. The enlargement is 
greatest in persons under thirty years of age. In a few cases it is absent 
Nltogether, and this is more common in old than in young persons. 

Diarrhtea is one of the most common symptoms in enteric fever, 
.Although cases occur in which this symptom is absent throughout iho 
whole course of the attack, they are to be looked upon as exceptional. 
• )nl of 100 cases in which diarrhoea was made the subject of special obser- 
vation by Murohison, it occurred in !i3. The time at which the diarrhoea 
lirst appears is very variable. It is sometimes present in the prodromic 
jwriod, or if not present at this time, it is often induced by purgatives 
taken by the patient under the impression that he is suffering from a 
bilious attack. Diarrhoea sometimes appears early in the course of the 
disease, but ceases after a few days, and does not return. .More com- 
nionir it is a prominent symptom during the whole course of the illness. 
It sometimes happens that diarrhoea is absent until the third or fourth 
week of the disease, and is then profuse. The movements are not often 
attended with pain, and never by tenesmus. Their frequency varies. 
In the greater number of cases they do not exceed throe or four a day : • 
not infrequently, on tlie other hand, they may amount to twelve or fifteen 
in the course of twenty-tour hours. There is no constant relation be- 
tween the urgency of the diurrhu.*a and the extent of the intestinal lesions. 
Diarrh<ea may be altogether absent in cases in which, after death, exten- 
sive and deep ulceration is found. Profuse hemorrhage or perforation 
sometimes occurs in cases unattended by diarrh<»a or any other previous 
abdominal symptom. Prolonged constipation is attended with the dan- 
■rer of the formation of firm scybala which are liable to do harm by in- 
iTeasing the extent and depth of the ulceration, or by directly leading to 

When diarrhrea occurs during the Tirst week, the stools are thin and 
brownish ; but toward the end of the second week they assume the ap- 
jiearance peculiar to the disease. They arc then liquid and of an ochrous 
color. On standing, the stool separates into two layers ; a supernatant 
fluid and a flaky sediment. The former baa a yellowish or pale brown 
color ; its specific frravity is 1015, and it contains about 40 parts in 
1,000 of solid matter, which consists chiefly of albumen and soluble salts, 
I'itrticularly chloride of sodium. The deposit is made up of particles of 
undigested food, disintegrating intestinal epithelium and blood -corpuscles, 
tihreds of sloughs, which are separated from the intestinal ulcers, uid 
multitudes of crystals of triple phosphate (Murchison). The reaction of 
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the typhoid stools is alkaline. SometimeSy instead of being watery, they 
are frothy or pultaceous, or they may be mixed with blood. 

Gurgling in the right iliac fossa is often elicited upon palpation. 
Associated with tenderness, this symptom undoubtedly has diagnostic 
value; but it occurs so constantly in other affections, attended by diar- 
rhoea, that it cannot be looked upon as a characteristic phenomenon of en- 
teric fever. 

Hemorrhage from the bowels is of frequent occurrence and constitutes 
a symptom of the gravest importance. Sometimes it amounts merely to 
a few streaks of blood, or a little bloody mucus ; in others it is more 
abundant; or it may be even copious, amounting to one or more quarts. 
The color of the blood is often bright red, particularly if it be promptly 
discharged ; it may be of a syrupy consistence, or loosely clotted. If it 
be retained for some time in the intestine (concealed hemorrhage), it be- 
comes tarry in consistence, and of an olive-green or brown color. Mur- 
chison states that hemorrhage, amounting to over six ounces, occurred in 
58 of 1,564 cases under his observation, or in 3.77 per cent. It occurred 
in 8 of 134 cases noted by Louis, or in 5.9 per cent. In this estimate the 
milder cases appear not to have been included. Liebermeister found that 
hemorrhage from the bowels occurred among the cases treated in the hos- 
pital at Basle in 127 of 1,743 patients, or in 7.3 per cent. The proportion 
among men was 5 per cent, of all cases ; that among women, 10. In 
this series of cases, the lighter hemorrhages are included, those only being 
thrown out in which a mere trace of blood was discovered. Griesinger 
observed 32 cases of hemorrhage in GOO patients, or 5.3 per cent. 

It is somewhat less frequent in children than in adults. 

The date of the appearance of the hemorrhage shows, according to the 
.statistics of different observers, considerable variation. Liebermeister 
found that in 81 cases of intestinal hemorrhage in which the chronology 
was carefully kept, 7 took place during the first week ; 33 during the 
second ; 19 during the third; 14 during the fourth; and 8 at a later 
period. Griesinger, in 32 cases of hemorrhage, found no instance in which 
this accident occurred during the first week ; during the second, and 
chiefly toward the end of it, there were 10 cases ; during the third week, 
8; during the fourth, 8; in the fifth, 2; in the sixth, 3. Of 60 cases ob- 
served by Murchison, the bleeding commenced during the second week, 
mostly toward its close, in 8; during the third week in 28; during the 
fourth in 17; during the fifth in 1; during the sixth in 3; during the 
seventh in 1, and during the eighth in 1; while in one case the date of its 
occurrence was not noted. In three of Murchison's cases, where it took 
place on the sixteenth, eighteenth, and nineteenth days, it recurred respec- 
tively on the forty-ninth, thirty-third, and forty-fourth days. The last 
named author states that he has known slight intestinal hemorrhage to 
take place as early as the fifth or sixth day, and even copious hemorrfaage 



tt a. peiioii so e&rly in the disease as to preclude, in all probubiiity, iba 
«xistence of intestlnsl ulceration. 

The source of the heniorrliage varies with the period of Ita o< 
During the early period of the disease, prior to the latter part of the sec- 
ond week, the heioorrhagea arise from the rupture of minute vessels 
within the relaxed and highly vascular tissues uf ihe infiltrated patches; 
in the third and fourth weeks, they are due to the separation of sloughs; 
»ud at this period, or later, to the destructive action of progressive ulcera- 
tion. Hemorrhage from the bowels is occasionally associated with nosa- 
bleediiig, the spitting or vomiting of blood, or with hematuria, and with 
petechi.'c, as evidences of profound alteration of the state of the blood, in 
consequence of the action oC the typhoid poison; or hemorrha^s from 
various mucous tracts may occur during the course of the disease, as evi- 
dences of the existence of the hemorrhagic diathesis. 

Extensive hemorrhage may take place into the bowel, and death en- 
sue in consequence, without the escape of the blood externally. If a 
large amount of blood escape into the intestine, whether it be voided ex- 
ternally or not, syiriptoms of collapse speedily ensue. The patient sud- 
denly becomes extremely prostrate; his face grows pale; his pulse weak 
and frequent; his extremities cold; while the temperature falls, with great 
abruptness, several degrees. If the blood be not discharged, an area of 
the* abdomen, previously tympanitic, becomes dull. The temperature 
sometimes falls to a point below the normal. This fall is followed by the 
same general amelioration in the condition of the patient that results from 
a decided remission of (ever under other circumstances; in particular, by 
the diminution or disappearance of serious nervous symptoms due to the 
proloTiged high temperature. The change is, however, usually transitory; 
within twenty-four hours the temperature rapidly regains its former 
height, or rises beyond it, and the disease resumes its course. 

It is to this transient amelioration of the general symptoms ot the dis- 
ease that is doubtless due the opinion entertained by some observers that 
the occurrence of hemorrhage is productive of benefit to the patient. 
Among those who hold this view are Graves and Trousseau. The great ma- 
jority of observers, however, concur in the opinion that it is a dangerous 
symptom. Of Murcbison's 60 cases, 32, or 53,3 per cent., tenninated fa- 
tally; in 11 of these the immediate cause of death was peritonitis; of the 
remaining 21 cases, 14 died wilhin three days of the bleeding; and of these 
14 cases, S within a few hours. Of Liebermeister's 127 cases in which 
hemorrhage occurred, 49, or 38.C per cent., died. Of Griesinger's 33 
cases, 10, or 31.2 per cent., died, 7 of them within four days. 

Most of the cases in which copious intestinal hemorrhage occurs, hare 
been previously severe, and attended by considerable diarrhiea; in a small 
proportion of them, however, the previous symptoms hare been mild; and 
in a few of them, diarrhrea has been absent. It would appear then that 
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hemorrhage occurs most frequently in the severer cases of the diaease, 
where the mortality would be high without the occurrence of this acci- 
dent. Furthermore, the fall of temperature attendant upon hemorrhage 
and the consequent amelioration of the general symptoms of the disease, 
if they occur in the later periods of the fever, may usher in a permanent 
improvement. It is probable, therefore, that intestinal hemorrhage, al- 
though unquestionably influencing the prognosis unfavorably, is less dan- 
gerous than some observers have been led to suppose. A slight hemor- 
rhage probably affects the result but slightly, if at all; even in a grave 
case, it is of little importance, except in so far as it excites the fear of a 
profuse recurrence. Copious hemorrhages at any period of the disease 
are to be regarded with apprehension, because of the increased debility 
arising from the actual loss of blood. If they occur early, they render 
the patient less able to bear the prolonged fever; if late, death may ensue 
from collapse. 

It has been thought that the danger of intestinal hemorrhage is in- 
creased by the treatment by means of cold baths. And it would appear 
that the application of cold to the entire surface of the body, by inducing 
contraction of the superficial blood-vessels, must drive the blood to the 
internal organs, and thus favor hemorrhage. Liebermeister, however,, 
found that of 861 cases treated before the introduction of the cold bath- 
ing, 72, or 8.4 per cent., had intestinal hemorrhage; but that of 882 cases- 
treated after the introduction of the cold baths, hemorrhage occurred in 
55, or G.2 per cent. He concludes, therefore, that " the frequency of intes- 
tinal hemorrhage has materially diminished under the cold-water treat- 
ment." This point cannot at present be looked upon as settled. 

SYMPTOMS RBFEKABLE TO THE OBQANS OF BBSPIBATION. 

The frequency of respiration varies with the intensity of the febrile 
movement, in the absence •f pulmonary complications. It rises with the 
pulse; but in cases characterized by an unusually slow pulse, there is no- 
corresponding slowness of the breathing. At times the respiration is 
shallow, noisy, or irregular, but these symptoms arise for the most part in 
the gravest cases. 

A certain amount of bronchial catarrh is so frequent in enteric fever 
that it merits consideration as a symptom of the disease rather than as a 
complication. In a majority of the cases this does not manifest itself by 
cough; and the cough, when present, is often by no means proportionate 
to the intensity of the bronchial congestion. Upon auscultation we de- 
tect rules which are often loud and ringing. 

Uypostasls gives rise to notable enfeeblement of the respiratory 
murmur at the most dependent portions of the lungs, and to impairment 
of resonance upon percussion. 
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7^ urine is diiniDished in quantity during the first and secood 
weeks. Notwithstanding the iiioreaseil amount of fluid consumed by 
tlic patient, the urine excreted may not exceed one-half or even one- 
ftiurtb the normal quantity. In most cases it is diminished from the 
commencemL'iit of tlie attack until convalescence, when it becomes, as a 
general rule, copious and of low specific gravity. Sometimes, however, 
* considerable increase in quantity takes place about the end of the sec- 
ond week. Its color is at first darker than in health, in consequence of 
the rapid destruction of the pigmented tissues of the body, and partlcu- 
lariy of the red blood corpuscles. In the advanced stages of the disease, 
nod during convalcsaence, it is pale. As a general rule the urine is acid 
throughout the disease; toward the end of the attack, however, the acid 
i>:Bcti()n becomes less intense, and in some instances the urine is at this 
time even feebly alkaline. The specific gravity varies in proportion to 
the amount. The scanty urine of the early periods ranges from lO'iO to 
1030; after the dose of the second week, in aome instances, and almost 
inv&ri&bly during convalescence, the specific gravity falls to a point con- 
siderably below the normal. The abundant limpid urine of early conva- 
lescence is often as low as 1008 or 1005. 

Tlie daily excretion of urea is invariably increased at some period of 
the attack, and in almost all instances throughout the whole course of the 
disease. This increase is greatest during the first week; after that, the 
quantity usually falls off somewhat until convalescence, when it may re- 
main for several days lower than normal. According to Parkes, the 
average increase is about one-fifth, but occasionally this amount is far 
fxceeded. The quantity of urea excreted is usually greatest, when the 
temperature is highest, and, as the temperature subsides, the urea dimin- 
ishes to the standard of health or below it. The amount of urea does 
not appear to be dependent upon the frequency or intensity of the diar- 
rha.-a. It would appear from the observations of Dr. Parkes, that the 
urea may be reduced during the occurrence of inflammatori- cdmplica- 
tions. In one case, this observer ascertained that the amount of urea, 
during an intercurrent attack of pleurisy, was one-third less than the 
average before the occurrence of this complication. The uric acid is 
always increased. During the latter period of the disease the amount 
falls to the normal, and during convalescence, it is less than in health. 
Copious deposits of the urates may occur at any time in the course of the 
disease. They are not necessarily critical, and are therefore without prog- 
nostic value. The chlorides are greatly diminished. Sometimes they da 
not exceed a mere trace. This diminution iu the chlorides cannot be 
wholly explained either by the diminished amount ingested or by the 
voided with the stools. It would appear that they are 

\i 
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temporarily stored up in the tissues. With the advent of convalescence, 
the chlovides are greatly increased. 

In many cases the urine contains albumen. Of 549 cases, collected 
by Murchison from various sources, albumen was discovered in 157, or 
in 28. C per cent. It rarely appears earlier than the middle of the third 
week; the amount is small, and in most cases the albuminuria is trau- 
sient, disappearing shortly after the abatement of the fever. The a])- 
pearance of the albumen in the urine is due to the parenchymatous 
degeneration of the kidneys, and is si direct consequence of prolonged 
high temperature. It coincides in the chronology of the disease with t\u* 
appearance of cerebral symptoms of gravity and the other phenomena 
of the typhoid state (third degree of disturbance of the nervous system — 
Liebermeister). Acute parenchymatous nephritis occasionally occurs; it 
will be spoken of under the head of complications. 

Hsematuria is occasionally encountered; it is commonly associated 
with other hemorrhages. Blood-corpuscles may be found, in connection 
with albumen and renal epithelium, in the urine of severe cases. Tube- 
casts are connnonly discovered along with the albumen; they are also 
occasionally met with where albumen is absent. 

Leucine and tyrosine, creatinine, and the urinary indigo are occasion- 
ally met with. In the later stages of the disease, when the urine is feebly 
aoid in reaction, it often contains large amounts of the phosphates. 

Complications ani> SEt^uELs. 

Enteric fever is conspicuous among the acute diseases for the number 
and variety of its complications and sequels. The prolonged high tem- 
perature, the serious impairment of nutrition which affects the tissues of 
the body in tho most general manner, and the enfeeblement of the cir- 
culation characteristic of the developed disease, contribute directly and 
indirectly to the excessive development of certain of the lesions. Thus, 
on the one hand, phenomena of the disease itself attain the importance of 
secondary affections, while on the other, the length of time during which 
the powers of resistance to evil influences from without are lowered, 
renders the patient especially liable to the development of intercurrent 
affections, not essentially dependent upon the primary disease, but of an 
accidental kind. 

Hence, the oomplications and sequels of this disease fall of themselves 
into two general classes. Of theso, the first comprises those which are 
closely connected with the pathological processes of the particular form of 
fever, and which are to be regarded as due to an unusual development of the 
same, either in extent or in intensity. Here are to be considered those 
complications which we must look upon as the accidents of the intestinal 
lesions, such as hemorrhage, which is so eominon that it has already been 
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Iniatod of as a symptom, perforalion, and peritonitis, with or wiiliout 
perforation. The general lesions, which are of the nature of a wide- 
spread iiiipairnieiit of nutrition, leading to parenchymatous degeneration 
of the muscular system, the glands, and the tissues of the nervous syatpm, 
may be followetl by ruptures of muscles, abscesaus, parotitis, nepliritis, 
and various affections of the nervous system; and finally, the eufeeble* 
ment of the circulation leads to vanuus venous congestions, hypostasis, 
<edema, thrombosis, embolism, infarction, antl seuondary pathological 
prooe^aaes dependent ujwn these occurrences. The second group com- 
prises occurrences not necessarily dependent upon the malady, but to 
which the condition of the patient renders him peculiarly liable. These 
Hre mainly acute inflammatory attacks, such as pneumonia or pleurisy, 
and the development of intercurrent diseases of an infectious character, 
as erysipelas or diphtheria. 

The impairment of nutrition char 
nkanifesls itself in a peculiar tendency c 
down under the inlluenco of slight causes. 
give rise to serious destruction of tissue. 
the sharp point of a tooth, may cause ai 
spreads, becomes gangrenous, and refuses to heal until the defervescence. 
Ill a like manner, bed-sores are not only intractable while the fever lasts, 
Ijiit they tend to become deep and extensive, despite the most careful efforts 
lu guard the parts from pressure. Venereal ulcers tend Co become gan- 
grenous, and sometimes result in the extensive destruction of parts, and 
Liebenneister has seen old fistulous tracts, dependent upon former disease 
of the bone, reopen, and necrosis of the boue supervene. 

It is a matter of common olfservation that wounds do not heal well, if 
the piatient develop enteric fever. 

Diseases of the respiratory tract constitute an important group of the 
«<omplicatiuiis of «nteric fever. 

jAtryngitin occasionally occurs. It is a serious complication, and is not 
infrequently the cause of death. The laryngeal inflammations, which occur 
as coinplicatioiis of fevers, may be grouped under these headings: l,(lCde- 
matous Laryngitis; 3, Ulcerative Laryngitis; 3, laryngeal Perichondritis.' 

" Practically it is often exceedingly diflicult to separate these various 
forms even at the post-mortem, so far do they overlap each other. (J^d^- 
nia may exist alone, or it may result from either of the others; ulceration 
may march steadily deeper until the cartilages are involved; or the peri- 
chondritis may produce an abscess whii'h will burst, and so form an ulcer. 
How miioh more diiScult, nay often impossible, then is it to diagnostl- 
<tate precisely the form of the ilisease, when, happily, the patient reoovers. 
IJyapnwa, suffocation — tins is the one greai overshadowing clinical fact 



' Hee the Fifth Toner Lootnie (On the Sanguine Oompliaation« and Sequela of tlia 
Continned Ffivfirsl. I.y W. W. Keen, M.D.. WiwJiinirton. 1«T7. 



180 TELE CONTINUED FEYEBS. 

which groups them all together, whatever the form of the disease, or of 
the preceding fever." — (Keen.) 

This is a rare complication in this country; it is rare also in England. 
Of 13,000 oases treated in the London Fever Hospital, Murohison records 
only 21 of laryngitis; 8 of these proved fatal. Laryngitis occurred in but 
3 or 4 cases of enteric fever. On the other hand, it appears to be very 
common in Germany. Griesinger met with laryngeal ulceration in 31 out 
of 118, and Hoffmann in 28 out of 250 cases examined after death. These 
ulcers are sometimes found in the dead body, in cases where there had . 
been no symptoms referable to the larynx during life. They were at one 
time regarded as specific in their character, and as due to " typhoid " in- 
filtration of the laryngeal glands. According to Liebermeister they are 
due to secondary changes, resulting from circumscribed ** diphtheritic ^ 
infiltration of the mucous membrane. Others do not believe that they are 
of specific origin, but that they are to be referred to the depraved nutri- 
tion of fever-patients, in consequence of which a low grade of inflamma- 
tion readily follows slight irritation, and tends to rise rapidly into ulcera- 
tion, and even into local gangrene. Dr. Keen suggests that local stasis 
of the blood, or clots in the vessels, are not unimportant factors in the 
production of the laryngeal lesions. The areas of ulceration are usually 
small; they may, however, become extensive, and the ulcers may extend 
in depth, implicating the cartilages. They may be few in number, or nu- 
merous and confluent. Their most common seat is the posterior wall of 
the larynx, which is most abundantly supplied with blood-vessels. Hence, 
they frequently involve the insertion of the vocal chords. They are not 
uncommon in the epiglottis, particularly at its margins. Hoarseness, even 
a})honia, difliculty in swallowing, and a troublesome, tickling cough are 
among the symptoms to which they give rise. 

The laryngeal complications of the continued fevers are far more rare 
ill children than in adults, and somewhat less common in women than in 
men. Cases in which cough has been prominent during the course of the 
attack, or where the patient in his delirium has used his voice exces- 
sively, are especially disposed to these troubles. Laryngitis, during con- 
valescence, may occur from various causes and thus constitute a sequel 
of the primary fever. 

Acute cedema glottidis may arise in consequence of laryngeal ulcers 
of small extent. It is more commonly due to erysipelas or parotitis, and 
it is thought by some observers to occasionally occur as a simple oedema 
in consequence of asthenia. 

Perichondritis may occur without previous ulceration, as is shown by the 
fact that in some instances submucous abscesses are found in connection 
with local necrosis of cartilage, where no opening in the overlying mucou9 
membrane exists; in other cases the necrosis of cartilage is seoondarv to 
the ulcerative processes. 
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rosis o( tljt: tiHbiil cartilages has been obseivcd, tu rare instances, as 
s feault ol (ever, 

Jifuii<:liial catarrh is of sufficiently uommon occurrence to acquire a 
(.■ertaiii ainouiil of diagnostic Hignilicanoe. It is sometimes unattended 
by cough, or liy subjective symptoms, and is discovered only upon auscul- 
tation. As a general rule the cough is slight, and expectoration scanty, 
or altogether absent. Exceptionally, there is spasmodic cough, with 
jiarox yarns of dyspncea. 

When the catarrhal processes affect the smaller bronchial tubes, they 
often give rise to lobular collapse anil lobular pneumonia. In a consider- 
able proportion of the cases which terminate fatally prior to the end of 
the second week, death is due to pulmonary complications. Bronchitis, 
usually associated with hypostasis, is often a troublesome condition in the - 
fourth week, when it may contribute to the fatal termination, or to the in- 
definite retardation of the convalescence. 

Lobular pneumonia was noted by Hoffmann ' as present in 38 out of 
2J0 caaea examined after death. Of these 38 patients, 3 bad died ill 
the second week, 8 in the third, 7 in the fourth, S in the fifth, and 14 at 
a later period. 

JIj/po»tatic congestion of the lungs and piUmoiiary (edenia arise in 
consequence of the failure of the circulation. Hypostasis develops itself 
as soon as the force of the heart is notably reduced. This may occur in 
the course of the second, but is common in the third week. The patient 
lies quietly upon his back, and the influence of gravity upon the blood in 
the vessels of the lungs is added to that of the enfeeblement of the circu- 
lation. The blood stagnates in the most dependent portions of the lung, 
in which regions the air is gradually forced out of the alveoli, and there 
results an airless condition of the pulmonary tissue, not due to inflamma- 
tion, which is termed splenixation. If a sluggish inflammatory process 
arise in this tissue, hepatization results in consequence of hypostatic 
pneumonia. These conditions are to be recognized by the enfeeblement 
of the respiratory sounds to which they give rise, by dulness at the bases 
posteriorly, a little more marked upon one side than upon the other, and 
by the well-marked weakness of the heart with which they are associated. 
Tbey are chiefly to be diagnosticated from lobar pneumonia, by the slight 
degree of diiTerence in the two sides, by the absence of rigors or increase 
of fever, and by the gradual manner in which the physical signs of con- 
solidation are developed. Pulmonary hypostasis aggravates the condition 
of the patient by cutting off extensive areas of alveolar surface, and thus 
curtailing the function of respiration ; it is also to be viewed with appre- 
hension, as an indication of cardiac weakness. 

Pulnuinary it^detna is very common in connection with other affec- 
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tions of the lungs. When death takes place by gradual failure of the 
heart, it is associated with the development of extensive oedema of the 
lungs, and the patient is drowned in the serum of his own blood. 

Uemorrhagic infarcts occur. They are difficult of diagnosis during 
life. If due to heart-clot, of which fragments are swept into branches of 
the pulmonary artery, they may be absorbed. They may, however, un- 
dergo purulent changes, resulting in the formation of abscesses, or they 
may result in circumscribed gangrene of the lung. They are apt to occa- 
sion pneumonic infiltration and pleurisy, and in all cases increase the 
dangers of the patient's condition. 

Lohar pneumonia is a common complication. Occurring in the course 
of the disease, it has the character of secondary pneumonia; the cough is 
not increased, the chest-pain is absent or slight, and rusty sputa do not 
occur. It is to be recognized by the signs with which its onset is at- 
tended, by the sudden increase in fever, and by the evidences of infiltra- 
tion discovered upon physical examination of the chest. In rare cases it 
occurs early, but it is much more common at the height of the disease, 
that is to say, in the last part of the second or in the third week, and it 
may not arise till after convalescence is fairly established. In the last 
case the ordinary characters of primary pneumonia are apt to be present. 
When it occurs early, or before the patient has come under observation, this 
complication may be mistaken for the primary disease. The term '^ typhoid 
pneumonia " has been applied alike to idiopathic pneumonia with ^' typhoid ^ 
symptoms, and to cases of typhoid fever in which the pulmonary compli- 
cations have been prominent. It is an unfortunate term, leading to no little 
confusion, and richly deserves to be discarded from medical writings. 

Gangrene of the lunr/ occasionally occurs. It may be diffuse or cir- 
cumscribed. The former may result from the breaking-down of a lobar 
infiltration ; it manifests itself by the ordinary symptoms, and is, there- 
fore, recognized during life. Circumscribed gangrene frequently follows 
hsemorrhagic infarction; it may result from the necrobiotic processes in 
the tissues of patches of lobular pneumonia. It usually remains circum- 
scribed, and is not recognized during life. 

Chronic pneumo?iia, in consequence of the delayed resolution of in- 
flammatory products, not rarely supervenes upon the various pulmonary 
complications of enteric fever. It may, after a duration of variable length, 
terminate favorably ; much more frequently, the infiltrated portions of 
lung ultimately break down with the formation of cavities, and the 
patient succumbs to rapid phthisis. Although no exact statistics upon 
which to base the opinion exist, it is generally thought that consumption 
is a much more common sequel of enteric than of the other fevers. This 
opinion is probably correct. 

Acute miliary tuberculosis is an occasional sequel. It may be devel- 
oped immediately after the attack, or not until the lapse of some weeks. 
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Plcttrigy with more or less tibundHiil citusioii 
iterio limit After typhus fervor. It occasionally result! 
As lias boeii already pointed out, to the failure of the powrr of lbs 
cireulation ia largely due many of the complieations of the disease. Tbit 
fniliire is a direct result of the degeneration of the muscular tissue of tfatt 
heart, which is to a greater or less extent present in all severe oases, 
Thu general nutrition of the tissues is impaired beuauHe they do 
receive their usual supply of blood, not less than because the supply is of 
an inferior quality. The amount of blood being decreased and the forceof 
the circulation diminished, it is apparent that a slight amount of inflamma- 
tory infiltralion may cut oil the local supph- altogether, and destructiva 
and gangrene readily ensue. But the mere slowing of the blood' 
Ithiii its ordinary channels gives rise to many eomplications of im-- 
:ance. Those implicating the respiratory tract have been alluded to. 
DiUiliun of tfie cariliao vtntrick*, both upon the right and the left 
occasionally occurs in consequence of the degeneration of their mu^ 
walls, other recogniied causes being absent. This sometimes reaches 
extent that enables one to diagnosticate it during life. It is more cora- 
upon the right ban up he left side. In a majority of oases tennis 
ig in recovery, I e n es \ area of dulness recedes as the quality 
if the systolic sound a d tl f of the impulse improve. Excessive 
neaknesB of the heart con b ncd th dilatation, often lead to the forma- 
tion of heart-clot. \n e no en lots occur on both sides of the heart. 
If fragments of such dots arc s ept from the right ventricle into tbs 
branches of the pulmonary artery, they result in embolism and the fonns- 
of hemorrhagic infarcts; while the detachment of fragments from s 
in the left ventricle produces embolism somewhere in the course of 
general circulation, oftenest in the spleen or kidnevs. 
To the same cause, namely, weakening of the force of the circulation, 
must refer the occurrence of vetioii« f/iromfiosiii, which is most fre- 
quently met with in the femoral vein. It is a complication of mo<lerateljr 
frequent occurrence. Murchison encountered it in fully one per cent, erf 
hit cases. Of 17 instances in which it occurred under his observation, 
it was restricted to the left leg in 14; to the right in 1; and both limbs 
were implicated in 2. Of these 17 oases, 3 proved fatal, and il is of in- 
lereat to note that they were cases in which the evidences of the gravest 
impairment of nutrition existed; thus one died of intestinal hemorrhage 
and pleural elTusion ; one in consequence of extensive bed-sores and 
sloughing of the nates, and the third proved fatal six months after the 
cummencement of the fever, death being preceded by the 
jaundice, albuminuria, and the signs of a very feeble heart. 

In the hospital at Hasle, 31 cases of thrombosis of the veins of 
lower extremity occurred among 1 ,743 enteric fever patients, the maji 
being among men. This complication made its appearance 
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during convalesence, but in a few instances in the third or fourth week 
of the fever. In 24 cases, 16 occurred in men, 8 in women; 18 impli- 
cated the femoral vein, 3 the saphena, and 1 the popliteal. Thrombosis 
of the femoral vein on both sides occurred twice, four times on the right 
side alone, and twelve times on the left alone. The greater frequency of 
the occurrence of this accident upon the left side has been explained by 
the fact that the left common iliac vein, being crossed by the right com- 
mon iliac artery, does not admit of so ready a flow of blood as the vessel 
of the other side (Liebermeister). Of the 31 oases referred to, only two 
proved fatal. The foregoing statistics show that the mortality to be at* 
tributed to this complication is low, if due regard be paid to the fact 
that it occurs late in the disease, and is of itself an evidence of grave 
impairment of the heart-power, and of the general nutrition of the body. 
Spontaneous gangrene, in consequence of arterial thrombosis, is much 
less common in enteric than in typhus fever. 

Endo- and pericarditis are very rare as complications or sequels of en- 
teric fever. 

The complications and sequels arising in consequence of affections of 
the intestinal tract are numerous; some of them are among the most se» 
rious connected with the disease. 

Uieeration of the tangue and of the bticcal fnuoouB tneinbrane are 
noted as of common occurrence by systematic writers on enteric fever. 
It would appear that these complications are more common in Europe 
than in this country. They frequently lead to gangrene, which is usually 
superficial, but may be deep, extensive, and destructive. 

Catarrh of the ^micoiui meinhrane of the pharynx and lutso-pharyfix 
is of sufficiently common occurrence to merit consideration as a syniptom 
rather than as a complication, and has already been spoken of as such. 
Diphtheritic processes occasionally involve the tonsils, half arches, the 
lower, part of the pharynx, and the upper air-passages. All these pro- 
cesses may, by extension, implicate the Eustachian tube and middle ear, 
and give rise to serious lesions of the organ of hearing, and more or less 
permanent deafness. 

Diffieidty in stcallowiny may arise from mere dryness of the throat, 
from any of the inflammatory infections of the pharynx, which have just 
been spoken of, or in consequence of more or less perfectly developed 
palsy of the muscles of deglutition. In children it appears to be occa- 
sionally due to pharyngeal hypenesthesia, attempts to swallow occasion- 
ing s)>asmodic cough, with the rejection of fluids through the nostril. 

StoeUing of the parotid glands occasionally occurs. It is much less 
common in this country than in Europe. The enlargement occasionally 
undergoes resolution without suppuration. More commonly it terminates 
in the formation of pus, at various points in the gland itself, and in the 
connective tisssue overlying it, and is then y^rw often fatal. It usually 
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implicates one, imicli ]cbh coinmonly both sides. Suppumtioii of tin- 
other saliv&ry glands docs not occur. 

JauiuHce occurs in a small proportion q{ the cases, and is a syinptotii 
of great gravity. Murohiaoii met with it in three cases, all of which 
proved fatal, although, In one of them, the jaundice had disappeared be- 
fore death. Louis, Frericlm and Junner huve also recorded cases of jaun- 
dice, all of which proved fatal. Out of 600 cases, Griesinger observed 



jaundice in 10, 
less common 
kffeotion. It 
from the intestine 
<!ases, h( 



f whom recovery occurred. Jaundice is of much 
I typhoid fever than in any other acute febrile 
:i extension of the catarrhal processes 
a the biliary passages. In a certain proportion of the 
to be attributed to the parenchymatous degeneration 
of the liver, incident to the prolonged fever. This degeneration m*y 
reach an intensity so great as to amount to a distinct complication, pre- 
senting the group of symptoms characteristic of htenu grai'is or acute 
yellow atrophy of the liver (Liebenneistcr). In two of Murchison's cases 
the liver is noted as having been small and its secreting cells loaded with 
oil. Other observers speak of the occurrence of a high grade of fatty 
degeneration of t^e liver, in fatal oases attended with jaundice. Abtcett 
<ifthe liver belongs to the rarer of the complications of enteric fever. 

The consideration of intestinal hemorrhage belongs properly to the 
disoussion of the symptoms of the disease rather than its complications, 
and has already reeei\-ed attention in a foregoing division of our subject. 

Closely related to this subject, however, as it is one of the accidents of 
the ulceration, is perforation of the intestine. This is the most important 
and datigerous complication of the disease, and is met with, in the course 
of no other acute disease, with the exception of rare cases of dysentery. 
Of 1,731 autopsies recorded by various observers in Britain and on the con- 
tinent, Murchison found 1 96 instances of perforation, that is to say, 1 1.36 
per cent, of the fatal cases. The same observer states that it occurred in 
38 of 1,580, or .3.04 per cent, of the cases under his care; it occurred in 
14 out of 600 cases, or 2.3 per cent, of the cases observed by Griesinger 

Perforation is much more common in males than in females. In gen- 
eral terms, it may be stated that age does not especially influence the 
liability to this accident, although some authorities entertain the opinion 
that it occurs less frequently in children than in adults, and that it is 
much more rare in persons over forty years of age than in the earlier 
periods of life. 

Intestinal perforation occurs by far most fretfuently in the severest 
cases of the disease, and particularly in those in which diarrhtsa, tympany 
and abdominal pains have been prominent symptoms. In many instances 
intestinal hemorrhage has preceded the occurrence of perforation. On 
(he other hand, it is of the utmost importance to bear in mind that this iic- 
cident niay occur in ca^es of the mildest description, and in those in which 
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the bowels have been constipated or confined throughout. It has even 
occurred where the intestinal ulceration has been limited to a few points. 

Perforation is most liable to occur during the third, fourth, or fifth 
week of the disease, although it sometimes occurs at a later period. 
Out of 58 cases observed by Murchison, four occurred in the second week; 
13 in the third; IG in the fourth; 13 in the fifth; 8 in the sixth; one in 
the eighth ; one in the ninth, and one as late as the tenth week. Of 22 
cases noted by Liebermeister, perforation took place in 2 at the end of 
the second week; in 6 in the third week; in 2 in the fourth; in 6 in the 
fifth; twice each in the sixth and seventh weeks, and twice at a later 
period. According toNacke,* of 185 cases, 84 occurred during the course 
of the first three weeks, and 99 at a later period. 

One of the more important lessons conveyed by the foregoing statis- 
tics relates to the danger of perforation not only after the termination of 
the fever, but even long after convalescence has been fairly established. 
Instances are not rare in which perforation has occurred after the patient 
has been allowed to leave his room, or even to go about, and was in every 
respect apparently almost well. 

The earlier perforations take place about the time, of the separation 
of the sloughs from the ulcerated areas of the intestine. The later per- 
forations are due to the extension of ulcerations that show no disposition 
to heal. Among the immediate causes of perforation may be enumerated 
indigestible food, hardened fecal masses, ascarides, over-distension of the 
gut with gas or fseces, vomiting, straining at stool, and sudden changes 
of posture. When the ulceration has extended to, or has implicated the 
serous membrane, the most insignificant causes may produce this acci- 
dent. The vermicular movement following the injudicious administra- 
tion of a purgative, or excited by an enema, is sufiicient to rupture the 
thinned wall of the bowel. The most frequent seat of the opening is at 
the lower portion of the ileum. It may occur higher up in the small in- 
testine, or in the caput coli, particularly at the appendix vermiformis. 
From the statistics of Nacke, we find that of 133 cases, perforation oc- 
curred in the ileum 106 times; in the colon 12 times, and in the appen- 
dix 15 times. Of 20 cases observed by Hoffmann, the perforation was 
located in the colon once; in the appendix twice; in the small intestine 
18 times. In one case, the perforation being double, was counted twice. 
The position of the 18 perforations of the small intestine was as follows: 
once immediate! V above the ileo-caecal valve; four times at from four to 
six inches above it; nine times at from eight to twenty inches; twice at 
from four-and-a-half to six feet; once ten feet; and in one remarkable 
case there was from 25 to 30 perforations in the jejunum. 
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rforatioti is usually a small opening' in the serous coat, varying 

ID aixe from a pin's head to a split pea : it torms the apex of a funnel- 
shaped uloeration at some point in a Peyer's patch, anil is then surrounded 
by more superficial ulceration ; or, and this is less frequently the case, it 
occurs in a solitary follicle. The mar^ns of the opening are rarely torn 
or ragged, but usually present a * puncbcd-out ' appearance, and are often 
surrounded ou the peritoneal surface by a narrow ring of recent lymph. 

The immediate result of f)erforation is acute [>eritonitiB, which is, in 
by far the gresteHt number of cases, diffuse, although in rare iustancea 
the extension of the inSammation hus been discovered to have been lim- 
ited by rapidly fonned adhesions resulting in the formation of a ciroum' 
scribed peritoneal abscess ; or a minute opening has been blocked by ad- 
hesions formed with the abdominal wall, some adjacent coil of intestine, 
or a fold of mesentery. 

The patient experiences, at the moment of perforation, an intense sud- 
den pain, which rapidly extends over the whole abdomen, but of which 
the focus is at first in the right iliac fossa. This pain may be accompanied 
by rigors of greater or leas intensity, or it may occur without them. 
Tympany, if present, usually increases, or if it have previously subsided, 
recurs. The abdomen becomes exquisitely tender; the patient ties upon 
his back with his legs drawn up, his face drawn and pinched. Vomiting 
often occurs. The pulse is small, rapid, or uncountable; the breathing 
shallow and thoracic; there is tormenting thirst and mostly suppression of 
urine. Shock commonly occurs, and the patient falls into a state of col- 
lapse, with cold extremities, sweating, and a more or less decided fall of 
temperature. With this fall the mental state of the patient improves, and 
lie may even pass from stupor into a state of mental clearness. In sud- 
den and severe cases death sometimes takes place in the course of a few 
hours, the mind remaining clear until the end. Much more commonly the 
patient survives the shock and the temperature rises again; but the symp- 
toms of peritonitis overshadow those of the primary disease and he per- 
ishes in the course of from two to four days. In a considerable propor- 
tion of the cases perforation takes place without the occurrence of distinct 
symptoms of peritonitis, and death may result from this cause in cases 
jWhere it has not been suspected. Its advent may be announced by no 
other symptoms than a sudden deepeniug of the prostration, an increase 
in the pulse frequency and an abrugit temperature -rise; or sudden vomiting, 
and coldness of the extremities, may be the only changes observed. Death 
may in some few cases be delayed for several days or weeks, and there in 
abundant evidence to prove that in rare cases recovery from this accident 
has taken place. If this statement rested upon no other basis than that 
of the occasional sudden occurrence of the symptoms of peritonitis in the 
advanced stages of enteric fever, in patients in whom permanent recovery 
ultimately took place, it would be open to the criticism that the peritoni' 
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tis might be due to other causes than perforation. But it is supported 
by more direct evidence derived from cases where, after the subsidence 
of the symptoms following perforation, death has resulted from other 
causes, and the perforation has been found closed by adhesion to some ad- 
jacent structure. 

Buhl > relates the case of a patient who had symptoma of peif oratioii on the twenty- 
fifth day of enteric fever and was reoovering, but died twenty days later, of piofiiae 
hemorrhage ; a perforation was foond completely dosed by adhesions to the mesen- 
tery. 

Analogous cases have been reported by many observers. Recovery 
has in many instances taken place after the formation of a circumscribed 
peritoneal abscess, the contents of' which have after a time been evacu- 
ated either by the bowel, or by an external opening. 

Affections of the genito-urinary tract occur as complications of enteric 
fever. 

JVansUory albuminuria occurs in nearly one-third the oases. It is, 
therefore, under ordinary circumstances to be looked upon as a symptom 
i*ather than a complication. Acute Bright's disease occasionally occurs, 
but is far less frequent after enteric fever than after scarlatina. Accord- 
ing to Liebermeister it is even less frequent after enteric fever than after 
pneumonia, facial erysipelas, or measles. 

Ilcematuria occurs in connection with hemorrhages from the other 
mucous tracts, and is not unfrequently one of several evidences of the 
hemorrhagic diathesis. 

Catarrh of the bladder not rarely occurs during convalescence. It is 
commonly slight and 'speedily passes away; sometimes it is acute and 
troublesome. It is chiefly to be attributed to over-distention of the blad- 
der during the course of the fever. But this is not always the case; at 
this time there is under my care a gentleman convalescent from a light 
attack of typhoid, who still suffers from mild vesical catarrh, although con- 
valescence is, in other respects, complete. There was not the slightest 
undue retention during the whole course of his sickness. Orchitis and 
epididymitis may occur without previous gonorrhoea. 

Jfefistruatiofi often occurs prematurely during the course of the attack, 
and is, as a rule, more profuse than is habitual with the patient. 

Pregiiaticy affords a relative, but by no means complete, immunity 
from the attack. It undoubtedly adds to the danger of the patient, but 
is not to be looked upon as a formidable complication. Of fourteen cases 
observed by Murchison, ten recovered; of these ten, two carried the child 
throughout the attack ; the four fatal cases aborted. 

Herpes labialis is very rare. 



Quoted by Murchison. 
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^^^^BkKtel ayi^pflu oacaaionatly occurs at the height of the &tt&ck c 
^^BE&K oonTKleMMDOe. It is a serious complication. 

Bemorrha^na into the akin, trut^ petecliiffi, vibioes and tlie liW<e, occur 
ill persons subject to tlie liemorrha^ic diathesis, or who develop it in the , 
course of the disease. They may also occur in others, but are rure. 

Soils and abecMset in the rnteguments, the n 
cular connective tissue are met with in a small proportion of the 
during convalescence. Much niorti rarely, suppuration of the lympha 
glands of the axilla, and in other regions, takes place. 

Bed-gores constitute a common andtroublesome complication in severe 
cases. They are far more frequent in enteric fever than in any other 
acute disease, a fact that is to be explained by the long duration of this 
fever, the great emaciation, the feebleness of the oircuUtion and the grave 
general impairment of nutrition. They occur not only over the sacrum 
and trochanters, but also at the elbows, heels, and occiput. 

"Hte hair Jails during convalescence. The new hair is often lacking iu 
lustre, but gradually acquires a normal appearance. 

TAe tuiiId both of the hands and the feet show markinjfs that indicate 
the impaired nutrition of the tissues during the attack. These marking? 
consist of bands or furrows across the whole width of the nail. The por- 
tion of the nail developed during the attack is duller than the rest, rough, 
white, and more or less thinned. Similar I'linnges occur during the 
course of other severe febrile diseases. They have beeiL described by 
Vogel,' Longstreth,' and others. 

Among the more important of the comphcations and sequels of enteria 
fever are those referable to the nervous system. The importattce of this 
group of secondary affections arises from their gravity rather llian from 
the frequency of their occurrence. 

^ff'uaioim of blood are noted as of rare ocourrenoe. They may take 
place into the meninges, or into the substance of the brain itself, and 
usually occur at the height of the disease. A previous condition of de- 
generation of the walls of the vessels is a necessary predisposing oitusA 
of this act^ident. Liebenneister states that slight effusions into the men- 
inges give rise to no symptoms, but that considerable effusions occasion 
tympcoms of compression; while eSusion into the substance of the brain 
is followed by the symptoms of apoplexy. 

Meniiigitiii occurs but rarelv in the course of enteric fever. The cere- 
bral symptoms attendant upon ordinary cases of the disease are in no way 
dependent upon inflammatory processes affecting any part of the nervous 
system. A number of cases are recorded in which meningitis has oc- 

' Die N%el naob OetMrhafleii Kraakbeiten. By A. Vogel i Deutwhea AmUt tOl 
Ufa. Mod., viij. 1870. 

' Trana. CoUeKe of PhTsioians of Philndelpbm. ISTT. 
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ourred in the course of the disease, or during convalesoenoe, in oonae- 
quence of disease of the internal ear, or of the development of acute 
tuberculosis. Murchisou states that meningitis ma}* occur, in rare in- 
stances, independently of such causes. 

JPeebleness of intellect and aUacka of mania show themselves in a 
small proportion of the oases during convalescence, or at a considerable 
time after apparent recovery. They are most apt to appear in persons 
who have a hereditary tendency to mental disorders. These affections 
are not peculiar to enteric fever, but they occasionally occur after other 
acute febrile disorders. They are commonly transient, lasting a few 
ilays or weeks, less often several months; but all authorities agree in 
stating that they result in ultimate recovery. 

PaUy is an occasional sequel of enteric fever. It presents all the va- 
rieties met with after the other acute diseases, and may occur during the 
course of the attack, or not until several weeks after the commencement 
of convalescence. Trousseau mentions a case of typhoid fever, in which 
the beginning of the disease announced itself by a violent pain in the 
lumbar region, and a true paraplegia such as is occasionally seen in variola. 
The most common form is paraplegia; but hemiplegia, paralysis of the 
portio dura, strabismus, and paralysis of individual spinal nerves, may also 
occur. 

Laudouzy * has collected cases illustrating the more common forms. 
Among these is one case of enteric fever in a soldier, where paraplegia 
began gradually during convalescence about the seventh week after ad- 
mission to the hospital There was also squint (paralysis of the left exter- 
nal oblique muscle), which lasted six or eight days, and retention of urine, 
which made the use of the catheter necessary. The urine was albumi« 
nous. This patient recovered. A second patient, a woman twenty-nine 
years of age, suffered from paraplegia nearly three months after the de- 
fervescence; there was vesical and rectal palsy, and paralysis of the velum 
palati; recovery took place. Other cases are detailed in which hemi- 
plegias, paralyses of the dilator muscles of the glottis, necessitating 
tracheotomy, aphasia, etc.; occurred. The greater frequency of aphasia 
among children than among adults has attracted the attention of all ob- 
servers. More frequently the paralytic symptoms are developed at the 
period of decline of the fever, or in the early days of convalescence. 
This group of paralyses has a natural tendency to recovery. Paraplegias, 
hemiplegias, aphasia, the various local and limited paralyses, due to le- 
sions of the nervous system incident to typhoid fever, disappear generally 
in the course of some weeks or months. 

Inhere is, however, another group of paralyses encountered as com- 



' Des paralysies dana les maladies aigaes. Par Dr. Louis Laudouzy. Paris, 1880L 
See also Bailly : ParalysicK conHocutiven k quclques maladies aigaes. Paris, 1878. 
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plioatioHB or seqiieis of eiitenu fever, uf whicli lliu foregomg- statement 
is Dot true. The fever is not the primary cause of the atfuctioiia at tlie 
narrous systeru; it merely calls forth an individual predisposition already 
exbting, iiiid the future uf the ease depeuda upon the pathologicki eon- 
(litiona underlying tUe paralysis, that is, upon the individual peuuluri- 
ties uf the patient. Palsies in such patients may result from ittaclcs of 
little severity. 

Paralysis uf the bladder is not uncommon. In this respect enteric 
fever differs from diphtheria, which is rarely followed by vesical paralV' 
sis — a difference that is remarkable in view of the faet that in other re- 
■peots the palsies following these two diseases elosely resemble each other 
in kind, though not in frequency. 

Finally, we must include among the paralyses the sudden death thsl 
oeeasionally takes place in the advanced stages of the disease, from arrest 
of the heart in diastole, and the paralysis of aoeoniinodation, which Is 
often present in the early days of convalescence. 

Neuraigiaa and disturbttrum o/'een»aiion are less frequent after enlerir 
fever than after some other acute affections. 

The organs of special sense are occasionally the Boat of affections that 
result directly or indirectly from enteric fever. ()torrk<'Vi is by no means 
rare, especially in children. Inflammatory affections of the internal ear 
occasionally result in meningitis. 

JhitfiieM, independently of destructive intlannnation of the ear, ooca- 
sionally persists. 

Punilt/nia of luxomtiwilation, iiinHi/opie fotiditiont, and even alouffh- 
tning uf Ifur cornea, occur in rare instsTices, and are to be referred to 
lowered nutrition. 

It is often a long time before the ]>atient, emerging fron) a severe 
attack of enteric fever, regains his previous health. He may gain rapidly 
in flesh and present all the appearances of vigorous health, yet lack the 
ability to sustain any but the most moderate physical or mental effon. 
;Vb a rule, in suoh cases, the normal standard of health is 'gradually ti<- 
galned. It is a remarkable fact that the personal habit of the individual 
oooasionalty undergoes marked changes after a severe attack of enteric 
fever, that is to say, a lean person may exhibit a tendency to corpulence, 
or a fat iierson become lean; aiul it is even more remarkable that clianges 
in disposition also sometimes occur. 

The patient may, however, remain permanently weak and anicmic. and 
eontinue to emaciate without obvious cause, or the existence of any dis- 
tinct, looal, or constitutional affection. Cases occasionally prove fatal in 
this way, months after the cessation of the Tever, and after death no 
lesion is discovered, except an abnormally smooth appearance of the mu- 
cous membrune uf the ileum, and a shrivelled condilinn of thu mesenieria 
gl.n.U (Mi.r,l,i.....). 
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Varibtiss. 



The numerous forms attributed to typhoid fever are, for the most part, 
merely differences in the mode of onset, or in the prominences of certain 
symptoms or groups of symptoms. The form called *^ btliofis^ is only 
a typhoid, which begins with gastro-duodenal catarrh^' implicating the 
biliary passages, and which, therefore, presents among the number of its 
initial symptoms, catarrfuil jofundice^ and all the accidents which are 
associated with that condition, notably nausea and vomiting. After sev- 
eral days, rarely more than seven, these epipheuomena disappear, and the 
typhoid fever runs its ordinary course, sometimes mild, sometimes se- 
vere, but in such a manner that no constant relation can be established be- 
tween this mode of beginning and the ulterior evolution of the sickness 
(Jaccoud). 

The form called " nrncotM " and the form called " fiervatts '' are separa- 
ble from the disease, as it is met with in general, by no more warrantable 
principle of division; and to distinguish an ataxic from an adynamic form, 
or other varieties based upon the prominence of particular symptoms, 
such as an abdominal variety, a thoracic variety, or a cerebro-spinal va- 
riety, is neither scientific nor convenient, but only serves, both at the 
bedside and for purposes of description, to darken counsel. Such methods 
of classification are to be discarded. 

A great variety of forms of enteric fever is, however, met with. 
Many of these are clearly to be referred to the varying degree of inten- 
sity with which the specific poison of the disease acts upon different in- 
dividuals; others are to be referred to the relative intensity of its action 
in producing local or constitutional effects, and still others to individual 
peculiarities on the part of the patient. 

Hence, we find, upon the first principle of division, a series of cases 
ranging from the mildest affections attributable to the especial cause of 
enteric fever, to the gravest forms of the typical disease ; upon the second, 
a series in which the cases vary according to the relative prominence of 
the intestinal disease, or the constitutional disturbance (zymosis), the 
former predominating in some instances, the latter in others; and again, 
we observe that enteric fever presents notable differences in its course 
and evolutions at different points of life. 

Without attempting a closer analysis of the forms, we may divide the 
oases into typical and atypical, or, with Liebermeister, into perfect and 
imperfect. 

The typical or perfectly developed cases present the complexus of 
symptoms already described as constituting the clinical history of the dis- 
ease, and further illustrated in the analysis of the symptoms, and in the 
consideration of the complications and sequels. 
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The atypical or imperfect lorms coiiBtitutc, in niosl epidemics, a large 
proportion of the cases, and, when the allention of physicians is more 
closely turned to tlie study of enteric fever from an etiological as welt aa 
from a clinical standpoint, they will be found, 1 believe, to be much more 
commou where the disease is endemic than baa usually been thought. 
The oases are partly due to mild infection, or, to use an expression 
already employed in this work, in speaking of other fevers, the amallness of 
the dose of the fever-producing principle; partly to an imperfect susoepti- 
bility on the part of the patient. 

Those caaes which approach most nearly to the typical form of the 
disease are to be grouped as the mild cases. A second group is consti- 
tuted by the abortive cases, and following the lightest forms are, lirst, the 
cases of intestinal catarrh with fever, and finally those of a febrile iotestj- 
oal catarrh. 

7%e mifil cafes present the symptoms of the typical disease modified 
as respects intensity, and in particular is this true of the febrile move- 
ment, which is of lower grade. The comtnencement of the attack is 
usually gradual ; there are prodromes, which pass step by step into the 
declared disease. Chilly sensations may occur; a decided chill is unusual. 
There is headache, diarrhcea; the nose may bleed, and the eruption ap- 
pears or not, as the case may be. Upon the fourth or fifth day the tem- 
perature may reach 40° C. (104° F.), but it rarely exceeds that point, and 
much more commonly does not attain it. The temperature -range corre- 
sponds to that of the typical form, save that upon corresponding days it 
is about a degree lower. The duration of this form may be four full 
weeks; it is perhaps oftener less than this, each of the four periods not 
exceeding four or five days. The febrile movement corresponds to the 
primary and the secondary fever of the fully developed disease. The in- 
testinal lesions do not undergo resolution, but go on to sloughing. Ac- 
cording to Jurgensen,' the spleen is enlarged in the mildest cases. 

7R« latent, or ambulatonj form {watking tifplwid) belongs to this 
group. JUrgensen is of the opinion that walking typhoid (typhus ambu- 
latorius) is nothing more than mild typhoid (typhus lovisslmus) prolonged 
by repeated errors in diet. In this form all the symptoms are mild, the 
fever shows itself only in general malaise, prostration, and elevation of 
temperature, yet the sickness extends over three or four weeks, and the 
intestinal lesion proceeds to sloughing and ulceration. Heroin lies the 
danger of this form of the disease. The patient regards himself as suffer- 
ing from some slight indisposition, a "cold," or a " bilious attack," and 
continues to go' about in a wretched way, or even, if he be a person of 
determined will, to attend to his ordinary occupations, and to eat such 

' Ueber die leichterea Formen den Abdoiiiioalt;pbuK< Summlniig kUnit^chei Voi- 
troge, No, 01, Leipaic. 



194 THE OONTHOTBD FEVERS. 

food as his appetite permits, until sudden delirium reveals to his friends 
the serious character of his illness, a profuse hemorrhage occurs, or, and 
this is still more common, symptoms of perforation supervene, and are 
followed, after a few hours, by death. Occasionally more fortunate pa- 
tients of this class come under the observation of the physician, and the 
thermometer reveals a temperature of 40° C. (104** F.) or higher, and the 
history of the case and ensemble of symptoms show the disease to be in 
its third or fourth period. 

TTie abortive /ami appears to be not uncommon in Europe. In this 
country it is certainly rare. The attack begins abruptly ; prodromes are 
usually of short duration, or they may be absent altogether. The tem- 
perature-range is that of the typical disease, save that it in some instances 
more rapidly attains its maximum. By the evening of the third or fourth 
day the temperature may reach 40 — 40.5** C. (104*'— 104.9^ F,). The in- 
vasion is often accompanied by rigors, sometimes by a decided chill. In 
some instances of abortive typhoid the absolute temperature is very high. 
Liebermeister has observed in such cases an axillary temperature of 41.1* C. 
(106* F.) or even higher. There is usually moderate diarrhoea, tympany, 
enlargement of the spleen, sometimes epistaxis, and often more or less 
bronchial catarrh. The characteristic eruption is frequently observed, 
and transient albuminuria is met with. Somewhere between the seventh 
and the fourteenth day '^ the sickness takes a sudden turn, and runs a 
course similar, as regards ordinary enteric fever, to that which varioloid 
runs as regards variola " (Jaccoud). Cases have been observed where the 
duration did not exceed five days (Griesinger). 

The defervescence is rapid, often being completed in from 24 to 72 
hours, and is often attended by profuse sweating. Convalescence is 
rapid. It is in the highest degree probable that in these cases the intes- 
tinal lesions undergo resolution, their evolution being arrested short of 
the ordinary necrotic processes. We, therefore, have to do with the 
primary fever due to the action of the special poison, and not with the 
secondary or septic fever due to ulceration and the formation of sloughs. 
The parallelism between these cases as compared with typical enteric fever, 
and varioloid as compared with variola, is complete. 

The imperfect cases are to be recognized by the occurrence of the 
eruption, enlargement of the spleen, and their occurrence in the same house 
with, or otherwise in such relation to well-developed cases, as warrants the 
supposition that they are due to a common infection. In 100 cases of 
this class Liebermeister found that enlargement of the spleen occurred in 
71, diarrhoea in 41, and roseola in 21. 

A still slighter disturbance of the functions of the body may result 
from the infection, and give rise to cases of abdominal catarrh with eleva< 
lion of temperature so slight and so irregular that it scarcely deserves the 
name of fever, 38** C. (100. 4** F.). And finally, cases of intestinal ca- 
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mrrli occasionally occur, in consequence ot typhoid infection, in which 
there is no elevation of temperature &l all. I.iebermejster founii kmong- 
such cases many with evident enlargement of the spleen, and a tew with 
an unmistakable eruption. The action of the bowels was irregular; in 
some instances there was diarrhcea, in oth era, obstinate constipation; but 
all the cases manifested a decided impairment of the general health, lassi- 
tude, depression, vague pains, often headache and loss of apjielite, and a 
furred tongue. The duration of an apparently trifling indisposition waa 
particularly noticeable, and he calls especial attention to the fact that 
there was marked diminution in the frequency of the pulse without ap- 
preciable alteration in its character, and that the pulse increased in fre- 
quency with convalescence, before the patient had quitted his bed. 

Dr. Cayley states that many cases aud even epidemioa of typhoid have 
been met with in which the temperature has been subnormal throughout 
the whole course of the disease. He cites the following instance of such 
an outbreak, which was observed by Dr. Strube: 

During the siege o! PBTis by the Gecraatis in 1870, an epideraio o! typhoid ferer 
broke oat among the troopa. beginning to show itself during the raarcb to Paris, and 
attaining its greatest height in October. In November a detline took place, which waa 
folioired by a Treah outbreak in Deoember. These two outbreaks differed greatly in 
their chatactem : the later one resembled in nlJ respects the ordinary form of typhoid ; 
the earlier uue presented very different features. Id many of the cases Ule tempera- 
ture throughout was subnonual, and in others never exceeded the normal point. The 
lOseotB was luuollj profnse ; the nerve -aymptoms were of marked severity, and were 
in inveise ratio to the temperature, consistiiig of violent delirium alternating with 
stupor ; the duration of the fever was very short, defervesoeuce Dsaally tskitig place 
at the eud ot a fortnight. Of the twenty -three fatal caseii, in twenty death took place 
doriug the Brat fourteen days. The abdominal symptoms were alight, bat the chaiao- 
teristic leaionH were found oo poat-mortem sKamination. All the oasee were cbano- 
teriied by great proetratioa. These casea presented some features which were probably 
due to this peculiarity of the temperature : thus, the pulse was bnt Uttlo accelerated, 
seldom eiceeding a hundred ; the tongue did not become dry and brown, and the en- 
larigemeat of the spleen waa either absent or much less marked than usual. Dr. Stniba 
attributed the peculiar features of this epidemio to the depressed eondition of the 
boope : they had been eipoaed to great hardships on the way to Paris, over- fatigued 
by foroed marches, and very insufficiently aapptied with food, and the supply oontin- 
ued deScient for some time after their arrival, owing to difficulties of transport. In 
the later outbreak these conditions were no longer present. 



InfmitHe remilteTit /"ever. — This term has been applied to enterio 
fever as it occurs in children, for the reason that the pyrexia often assumes 
in them a distinctly remittent type throughout the whole course of the 
attack. The symptoms and complications are modified by the a^ o( the 
patient. Children are very susceptible to enteric fever, and Murcbis 
calls attention to the faot that they are often attacked in houses whei 
adults escape. 
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In the advanced periods of life enteric fever runs a modified courae. 
Its onset is insidious, the febrile movement is less intense than at earlier 
periods of life, and during convalescence the temperature often falls to 
markedly subnormal ranges. There is especial danger of collapse. Acute 
delirium is not so common, and diarrhoea is less apt to be urgent. The 
characteristic eruption is rarely observed. Perforation is less frequent in 
early and in advanced life than in the middle periods. Murchison en- 
countered it twice in patients over forty, and I saw it once in the body of 
a gentleman aged fifty-three. 

Typlio-malarial fever. — ^This term, introduced by Dr. Woodward, has 
been applied to two essentially different conditions: first, typhoid fever 
occurring either in persons recently subject to malarial influences, or in 
malarious districts, and modified to a greater or less extent in its course 
and duration by malaria. The second is remittent fever in one or another 
of its forms, where the symptoms are of grave character, and where, 
sometimes, in the course of the disease, the patient passes into that con- 
dition which is called the '^ typhoid state.** The term is an unfortunate 
one, and has given rise to no little confusion concerning the nosological 
position of the various forms of disease to which it has been applied. It 
is needless to state, after what has already been said of the etiology of en- 
teric fever, that a hybrid disease to which this term is applicable does not 
exist. 

Typho-malarial fever is not a specific or distinct type of disease, bat 
the term may be conveniently applied to the compound forms of fav«r 
which result from the combined influences of the causes of the malaiiiMH 
fevers and of typhoid fever (Woodward *). 






Rblapsbs. 

By a relapse of enteric fever is understood a second evolution of the 
specific febrile process after convalescence from the first attack is faiiij 
established (Murchison). Relapses take place after this disease with nmoli 
greater frequency than was formerly supposed. Murchison observed them 
in 3 per cent, of 2,591 cases in the London Fever Hospital; Griesinger 
in 6 per cent, of 463 cases at Zurich; Liebermeister in 8.6 per cent, of 
1,743 cases at Basle, and other observers place the frequency of their oc- 
currence at from 1.4 to 11 per cent. This discrepancy is to be explained 
in part by the difference of opinion as to what really constitutes a relapse, 
and in part by the fact that, among recent continental observers, the cold- 
water treatment is generally employed, and relapses are much more apt to 
occur where the temperature is systematically kept down by cold baths 



> TransactioDs of the Intematioxial Medical Congress held at Philadelphia in 1878 : 
Article Typho- Malarial Fever. 
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thftD where llie lover is allowed to run its course utichcckod. Relapses 
are to be distinguished from the recrudescence* of fcier, which are liable 
toooour during the period of defervescence, or in the early con v&lesee nee, 
and which last from one to several days. These recrudescences may arise 
from very slight causes, such as errors of diet, solid food, mental emotion, 
or even moderate exertiun. They are, in most instances, dependent upon 
some local lesion, and, in particular, upon unhealed intestinal ulcers. 
Their occurrence is to be looked upon, then, as evidence of the per- 
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treatment during convalescence. They show that the temperatui 
labile, and that the vaso-motor system, to use the words of Dr. Cayley, 
is still very unstable. This instability of the vaso-motor system in 
enteric fever is shown by the readiness with which the lache cerihrale is 
produced, and the last-named observer looks upon the persistence of this 
phenomenon as a valuable guide, and as indicating that the intestinal 
ulcers have not yet healed, and that the patient is therefore still liable 

sequels of the disease. 

True relapses are attended with a fresh infection of the blood by ths 
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specific cause of enteric fever, fresh glandular infiltration, enlargement of 
the spleen, and a new eruption of rose spots. They are often ushered in 
by chilliness or distinct rigors, and are attended by the symptoms com- 
mon in the primary attack. 

After a period of apyrexia, varying from twenty-four hours, or less, 
to several days, the relapse begins with a sudden rise in temperature 
(Figs. 16 and 17). This interval is marked by normal, or, as is often the 
case after the defervescence of the acute febrile diseases, subnormal tem- 
peratures. Of twenty-nine relapses occurring among twenty-three pa- 
tients, and analyzed by the late Dr. Irvine,* the average duration of the 
interval was a fraction over five days ; in three instances the duration 
was over ten days, and in four there was no appreciable interval, ** at least 
no interval extending over twenty-four hours.'' Periods of normal or 
subnormal temperature of several hours' duration are common toward 
the close of enteric fever; the relapse may arise at the dose of such a 
period and be, so to say, welded upon the primary attack. 

Da Costa,' in a valuable contribution to the knowledge of relapses in 
typhoid, has emphasized the fact that the prodromic stage, so common 
in ordinary attacks, is absent. The eruption appears earlier, often upon 
the fourth day, and is apt to be coarser and redder. 

The ordinary complications of the primary disease occur in relapse, 
just as do its ordinary symptoms. Da Costa has called attention to the 
importance of the transverse markings upon the nails in the diagnosis of 
doubtful relapse in cases that have not come under observation until after 
the close of the primary attack. The second ridge of altered nail-growth 
shows how completely the nutrition suffers during the relapse, and the 
first ridge is the visible sign of the character of the previous sickness. 

The following case is extracted from Da Costa's paper : 

** A boy, thirteen yean of age, was sent to Bed 12 of my waid, December 6, 1876. 
The history was most unsatiafactory. He had received a blow on tbe back of the heed 
aboat a month before admission, and had had a ooogh for several months prior to this 
accident He had been confined Utterly to bed for three weeks ; had bled from tiia 
nose once ; and daring the first week had had a diarrhooa, which was readily ^^iM^^frtfl 
by medicine. The boy, though he was stated to have been delirious for a week, and 
showed some hebetude, answered questions intelligently. He complained of great 
weakness, pain in the bowels, and tenderness in the muscles of the lower extremities. 
He had sordes on the teeth ; shallow, frequent respiration ; r&les in the chest, some 
fine ; a pulse of 120, readily compressible ; and an evening temperature of 105^ He 
soon became extremely delirious ; he was very weak ; his feet were cold ; indeed, his 
condition was so g^ve that recovery was regarded as very doubtful, and, notwithstand- 
ing the obscurity of the symptoms, wine, chloric ether, and other stimulants were 



' Relapse of Typhoid Fever, especially with Reference to the Temperatore. By 
J. Pearson Irvine, M.D., B.S., F.R.C.P. London, 1880. 

' Remarks on Relapses in Typhoid Fever : Transactions Philadelphia College of 
Physicians. Third Series. Vol. iii. 
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freel; tesorMd to. Some of Che symptotun and the hiatoTf pointed to k bnio-trotibte, 
but the otae woa Tcguded aa one of typhoid fever; snd ita progreiii. the tjrapanj, th« 
oooMiODKl duurhtBa. the tendemeia ul Che lower poiC of Ibe ubJomeii, the look of tha 
tongue, the ooursa the cbest-sjmptoms took, and tbe markedly typhoid aspect of 
tfae t»ot, rendered thia opinion moco and moie ocrtaiu, alchuujjb uo eraption except 
tnyla iniTiik oould be found. But what gave oh the most iuformatioii. and told on thftt 
we were reaU; dealing with a eecoud attack, thus eiplainiug the exCraurdinaiy lengtli 
of tbe molndy— a lenf^h with difflcult; reconcilable to the view of ordinary t;pboid 
(erer— vaH that on the ITth it was noted that tbe iuuIb about halt way up showed m 
white line of impaired natrition. evidentlj the reault of the first attack of illness, and 
thkt near the root onotlier white line was developiiig. due to tbe relapse. Tbe patient 
made a very stow recovery, and was not free from fever until tbe SOtb. WLvn quite 
hioiself , we learned from hliu thaC be had bad utuajstakable signs of typhoid fever for 
aerctal weeks before his admission ; that he had been treated for typhoid fever bj a 
pIlTHciati ; and that he wu rapidly getluig well when tbe untowaid symptom* aioi* 
which aeal him to the hospital." 

Typhoid relapse is usually single; it is less frequently repeated, and 
in rare lustarices, of vhich Irvine had the opportunity of studying five, & 
third relapse takes place. 

The patient whose temperature is represented in the accompanying chart was a 
male, aged twenty'fonr, and wan under the care of Dr. Foilook, in Charing Oross Hoa- 
pitol. He was admitted in October, 1 !^TT, and eight days afCerwurd bin primary attack 
of typhoid, which had lasted tour wei^ks, seemed to he al nil end. Tbe [«mperature 
becHrne subnormal, hut did not remain no, for within cwenty-four hours it rose suddenly 
and quickly, and. by the third afternoon of what proved to be relapse, was 104.6' Pahl. 
Uhadiiaeiifrom 97' Fahr. — nearly eight degrees— without remission. The pohw was 
never above 120, and usnally about lOu ; the bocels were constipated. There wsa a 
l^Bisaion of tbe temperature on the titth morning, but on tbe fifth evening it was 
again 104. U' Fahr., and it fluctuated for tbe next five days between 104' Fahr. and 
I OS' Fahr., with a slight tendency to daily defervescence. It did not tall on the cigfath 
and ninth days, as in more favorable cases, and on the tenth evening was as high as 
104.7' Fahr. The patient during theee days was ill as he could he ; he bad a weak 
and treqnent pulse, was troubled with vomiting, and was only kept alive by stimulanta. 
He passed two or three typhoid stools daily, and bad a typhoid eruption. One oonid 
not but contrast this dangerous case with others of favorable omen, iu which the tem- 
perature fell at the very time when here it remained persistently high. On the 
twelfth evening the teui|>cratnre hod a favorable fnlt. and on the morning of tbe four- 
teanth day was only lOI ° Fahr. For the two following days it exacerbated, but on 
the aixlfenth evening felt decideilly, and gnidualty descended to subnormal on the 
twenty-first day of relapse. On tbe sixteenth day the patient was exceedingly law, 
and his stimnlants were increased, with the best results. Constipation was marked 
at this time, and simple enemata were given. Ou the twcnty-Srst day convaleactnoe 
bc^^an, and for about seven days icmpcratnre was subnormal. Then came a stfund 
rdajmf. During the apyreiial interval constipatinn persisted. Relapse oet in suddenly. 
and the only warning was given by the thermomeCet. On the first day temperature 
was fIS Fahr . uud on the fifth day 104 Fahr. Tbe patient looked iU, but not serl- 
onsly ill. He had no diarrbuui; on the contrary, constipation was still obstinate. 
From the fifth to the seveuth the temperatnre tell decidedly, and on the morning of 
the seventh day wna onlj 100.3 Fahr. But the evening temperature remained high 
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to the t«Dtb day (103. G' Fahr.), uid the patient, jadging from greDeral BTmplomi, wm 
not tne from danger. Od the tenth eveiiiiig a " ciitioal " fall began, and went od to 
the toUowing' iDormng. when the tempersture was but 9B' Fahr., a fall of nearlj Bji 
degrea having occurred in leas Ihim twelve hours. A slight rue followed, but oolf to 
101 Fiihr.. and duy by day ttio temperalriire fell, and beonme subDormal on the eigh- 
teenlhdayof relupee. For the huooeeding eight de^yHOonvaleBveuce seemed eatabluhed, 
and tbe patient craved for food, the temperature contuiuing subnormal and conetipa- 
tion being decided. 'I'heu come a tliird rdnjitf. as well-marked as its predeotwtora, 
for from 07.4 Fahr. on the first day of relapse the temperature rose with little remit- 
aion to 10.1, H' Fahr, on thf fifth day--that is, neiirtj nix and a half degrees. It maj 
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leadeacy to tbe end of the attack, but the relapse had a mnrkeil similarity vrith H 
flnrt and second, and with those met with in other eases. As in many favorable itt^" 
stanoRB, there was no tendenoy, at any hour from tbe fifth to tbe tenth day, to tbe ele - 
vatiou of temperature rpnuhed on the fifth day. nnd the patient day by day seeroed to 
Improve, the genera! symptoms being camp urn tively iiiBignificanL Ou the ninth mom' 
ing there was a considerable fall to 99^ Fahr.. and though the temperature on the 
same evening rose lo 109 :<" Fahr.. the daily fall afterward showed permanent ten- 
TbB third stage of the relapse began, but cat short ; from the tenth day 
the temperature went down, and on the fimrlrrnth day l>ecaiiie subnormal, where it 
remniued for many linys, duriug which au uninterruptod t 
upou. 
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The relapse declsros itself by an unexpected aad prolonged rise in 
temperature. SooietimoB the rise is almost continuous ; at others, morn- 
ing remissions occur, but usually the maximum ia attained on the fifth 
evening. The fever remains subcontinuous until the eighth or ninth day, 
when a marked and critical fall takes place. This fall, in the absence 
of hemorrhages or other accidents, is of favorable prognostic significance; 
but it indicates the end of the primary fever of the relapse, not the end 
of the relapse. Upon the tenth day a decided rise takes place, the fever 
almost reaching its previous height, but from this time the morning re- 
missions are marked. 

The duration of the relapse is usually, but not invariably shorter than 
that of the primary attack. Of fifty-three cases noted by Murcbison, the 
mean duration of the first attack was 36.56 days, of the interval, 11.27 
dayB, and of the relapse 15 days ; while the mean total duration of the 
sickness was 52.86 days. Dr. Cayley mentions a case in which the tem- 
perature was maintained at febrile heights, without distinct remissions, 
for eighty days. As a rule, the relapse is milder than the primary attack, 
but exceptions occur. lu one-third of Murchison's cases the relapse was 
more severe than the first attack, and of the fifty-three cases, seven died. 

There is danger of the patient's dying of exhaustion when the illness 
is protracted by relapse or repeated relapses; but death may ocour in con- 
sequence of any of the events which bring it about in ordinary attacks. 
Thus, Irvine records a case in which death suddenly took place on tha 
fifteenth morning of relapse, in consequence of failure of the heart ; an- 
other, where it occurred on the twenty-fifth day of relapse, and there was 
found post-mortem, suppuration of mesenteric glands, and recent general 
peritonitis, without perforation; and a third in which the temperature fell 
upon the twenty-eighth day of the illness to 98° F., but rose again and 
the patient died upon the thirty-eighth day ; the necropsy revealed per- 
foration and general peritonitis. Da Costa mentions a case in which a 
second relapse was much protracted by intense pulmonary eongestion, 
and in which several violent intestinal hemorrhages happened after the 
sisty-Bixtb day of the original seizure. Fortunately, recovery took place. 

Post-mortem examination of the bodies of those who have died in 
the relapse of enteric fever discloses the lesions of the primary disease. 
The individual intestinal lesions are less numerous, for the reason that 
only those glands and patches of Peyer are involved that escaped during 
the lirst attack. The ulceration is, therefore, higher up in the ileum, and 
eo-exists with the recent cicatrices of the former attack, which are most 
numerous and most extensive near the ileo-ofeoal valve. 

The cause of relapse in enteric fever is involved in no little obscurity. 
It is certain that it is in no case to be attributed to errors in diet, over- 
exertion, or any other non-speoifio cause. It is here that the distinotlon 
between rerri'dfsceticru and rrliipsen becomes practically most important. 
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Unfavorable non-specific influences constantly cause recrudescences ; they 
never cause relapse. The latter is due to reinfection by the specific cause 
of the disease ; it is, in fact, a repetition of the primary attack. It is 
held by many observers that the second infection takes place from the 
source of the original poison. When relapses occur in patients who have 
been removed to hospital early in the attack, this explanation is in- 
adequate. It is most probable that relapse is due to resorption of the 
poison from the lymph -follicles of the ileum and from the mesenteric 
glands. Some portion of the poison does not undergo those changes in 
the body, which are necessary to its destruction or elimination, until a 
later period than that to which the primary attack is due. In a majority 
of instances the patients, b^ing protected by the illness just passed 
through, do not suffer ; exceptionally they are not protected, and the re- 
lapse occurs. Relapse is certainly not more common than second at- 
tacks of enteric fever, due to an independent infection at a remote 
period. 

Anatomical Lesions. 

Enteric fever differs from the other continued fevers, with the excep- 
tion of cerebro-spinal fever, in the invariable presence of specific anatomi- 
cal lesions. These lesions are so characteristic that an examination of 
the body after death will in all cases make known the nature of the dis- 
ease, even when the symptoms have been obscure or are unknown. It is 
important, however, to bear in mind that the lesions of the intestines and 
of the mesenteric glands do not constitute the disease, but that the poi- 
son, which is its specific cause, is taken up by the fluids of the body, and 
gives rise to general disturbances, which are an essential element of all 
fully developed cases, and that this constitutional disturbance manifests 
itself at a very early period in the disease. The more important symp- 
toms of enteric fever are directly attributable to the general disease, and 
not to the special lesions. The lesions, therefore, fall naturally into two 
groups. The first embraces those arising from the local action of the 
specific poison, and includes changes in the lymphatic system of the in- 
testinal canal. These changes consist of an intense inflammation, with 
new-growth, producing an increase in the size of the lymph-follides 
which constitute Peyer's patches and the solitary glands, and subsequent 
necrotic processes resulting in the partial destruction of these tissues. 
Secondary changes in the mesenteric glands, and enlargement of the 
spleen, are also to be referred to this group. These are the lesions which 
are to be regarded as characteristic of enteric fever. They are present in 
the mild and abortive, as well as in the fully developed cases. 

The second group includes lesions which are not the direct result of 
the local action of the special poison, but are due to the constitutional 
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infection. They consist of degenerative eimngea involving the tissues of 
variouB organs, and are lo be found generally manifested throughout the 
body, and particularly in the liver, the kidneys, the voluntary muscles, 
the heart, the salivary glands, and the pancreas. Analogous changes 
probably take place in the structure of the nervous system, particularly 
the brain. These changes arc not peculiar to enteric fever ; they occur 
in other acute febrile diseases, and are dependent upon the intensity and 
duration of the pyrexia. They attain their fullest development, how- 
ever, in enteric fever for the reason that this disease is characterized by 
an unusually long continuance of the febrile movement. 

Cadaveric rigidUy is usually marked and of long duration. Emaci- 
ation is often extreme. The integuments of the dependent part of the 
body are apt to be more or less discolored, but the deep livid discolora- 
tion of typhus is rare, Kxeept where death has taken place in conse- 
quence of pulmonary complications, the face is not often livid. The char- 
acteristic rash of enteric fever is never observed on the dead body, even 
in those cases where the spots have been numerous immediately before 
death. Sudaraina, and other accidental eruptions, persist. 

TTw digestive tract. — I'hc pharyngeal mucous membrane is in most in- 
stances healthy, but it occasionally exhibits signs of recent inflammation, 
and sometimes distinct points of ulceration. The most common seat of 
the ulcers is at the lower part of the pharynx. They are usually superfi- 
cial, but may extend to the muscular coat. The pharyngeal mucous 
membrane may be the seat of a diphtheritic exudation. Oocasionally 
the oesophagus shows the evidences of ulcerative processes similar to 
those met with in the pharynx. 

When present in the cesophagus, the ulcers are most 
lower or cardiac extremity of this viscus, and vary from 
tions to deep lesions implicating the muscular coat, 
changes are never found when death occurs earlier thai 
of the disease. They are not met with after death from t 
acute diseases, but are not on this account to be regarded as analoiroua 
to the specific lesions of the intestine (Murchison). 

The stomach presents no changes peculiar to this disease, and is in 
many cases healthy. It occasionally is the seat of morbid appearances 
consisting of hyperemia, softening and superficial erosions of the mucous 
membrane. 

The duodenum usually presents no anatomical changes. Sometimes 
it exhibits the evidences of increased vascularitv, or some enlargement 
of the mucous follicles. Ulceration does not occur. 

The amaU intettine is mostly healthy at its upper part; it does not, aa 
a rule, contain much gas. 'V\ni jejunum and the upper part of the ileum 
may be moderately distended, the lower portion of the ileum is commonly 
collapsed. If peritonitis has preceded death, the intestines are commonly 
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more or less distended. The tympany which belongs to the disease is 
due to the presence of gas in the colon. Invagination of the intestine, 
unaccompanied by the evidences of inflammation, is occasionally met 
with at one or more points. This is probably due, as Murchison sug- 
gests, to the death-struggle, and is found after other diseases, in which 
death is preceded by a high degree of torpor of the cerebro-spinal sys- 
tem. Round or tape-worms are occasionally voided during enteric fever, 
and are sometimes also found in the intestines after death. Small masses 
of fecal matter of an ochrous yellow color, intestinal mucus, sloughs, and, 
if there have been intestinal hemorrhage during life, more or less blood 
are met with in the intestines. The mucous membrane of the ileum is 
usually hypersemic; this redness may be uniformly distributed, or it may 
occur in patches. It is most intense in the neighborhood of the ulcerated 
glands, and in particular in the region of the ileo-csecal valve. When 
death takes place in the later stages of the disease, the mucous mem- 
brane of the ileum often presents a grayish appearance. It is frequently 
softened in consequence of post-mortem changes. 

The foregoing lesions are not peculiar to enteric fever, nor are they 
constant in it. 

Those which are about to be described, and which involve the agmi- 
nate and solitary glands of the ileum, are characteristic of enteric fever, 
and are constantly met with in the bodies of those who have died of that 
disease. They constitute the specific or primary local lesions, and pre- 
sent different appearances, according to the period of the illness in which 
death has taken place. The progress of the pathological processes which 
result in these lesions, may be divided into four periods, namely: the stage 
of medullary infiltration, the stage of softening and necrosis, the stage of 
ulceration, and the stage of cicatrization. Two or more of these stages are 
often represented by the lesions found in the same body, as the morbid 
process always commences at the lower extremity of the ileum, near the 
ileo-caecal valve, and at a later period involves the patches higher up. 
The periods occupied by these stages usually consist, in severe uncom- 
plicated cases, of about a week each, but, as with the periods of the febrile 
movement, we must reckon sometimes four or five days to each, some- 
times as many as eight or nine. 

The first stage. — The mucous membrane of the intestine, particularly 
that surrounding Peyer's patches in the lower part of the ileum, is hyper- 
semic and swollen. The agminate and solitary glands are infiltrated by 
an excessive proliferation of cellular elements; the follicles are swollen 
and distended. The neighboring mucous membrane is also infiltrated 
with cells. This change has been observed in cases where death has 
taken place as early as the second day. The Peyer's patches are thick* 
ened, hardened, and elevated from half a line to two lines above the sur- 
rounding mucous membrane. Their surface is usually uneven and of a 
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r A reddieb gray color. The number implicated is very variable; 
•ometimes it does not exceed three or four, at other times more or less 
infiltration is to be obeervecl in nearly all the patches. As the long axis 
of Peyer's patches corresponds to that of the intestine, it follows that, 
where a number of adjoining patches are intiltrated, very extensive linear 
lesions sometimes result from their contlueiice. The solitary glands in 
the neighborhood of the diseased patches are commonly involved in a 
similar process. Usually a comparatively small number of them are im- 
plicated, but in exceptional cases the solitary glands principally are dis- 
eased, and very rarely there is disease of the solitary follicles without 
any implication whatever of the Peyer's patches. The solitary follicles 
of the large intestine, especially those in the neighborhood of the ileo- 
ctecal valve, are likewise involved, and they sometimes form, by the ex- 
tension of the infiltration to the neighboring mucous membrane, patches 
of considerable size. 

TIte tei'ond atage. — The bypersemia of the muoous membrane now de- 
creases, but the infiltration of the solitary and agminate glands goes on. 
•Some of the swollen patches undergo partial or complete necrosis, which 
may be superficial, or may proceed to various depths, implicating the 
muscular or even the serous coat of the intestine. This process is usu- 
ally nearly completed by the end of the second week, and at this lime, 
or in abortive cases even earlier, reparative processes begin, and the 
affected patches that have not been the seat of sloughing, undergo reso- 
lution. The sloughs are of a yellowish brown or greenish color, from 
staining with the intestinal contents, and particularly the bile; some- 
times, being infiltrated with blood, they are dark in color. 

Tlte third itage. — The sloughs are now gradually detached. Ulcers 
of varying depth and of a size and form corresponding to the area of the 
necrosed tissue, are formed. If an entire patch be involved, the ulcer 
is elliptical, and of considerable size. Ulcers resulting from necrosis of 
infiltrated solitary glands are usually small and round. They may, bow- 
ever, enlarge by secondary implication of the surrounding tissue. The 
edges of the intestinal ulcers are usually abrupt, the surrounding tissue 
being thickened and overhanging. At the close of the third stage the 
sloughs are for the most part detached. 

The fourth stagr is that of ctoatri nation. The swelling at the edges 
of the ulcers gradually diminishes, and the surface becomes covered with 
a delicate layer of granulations, which is transformed into ( 
tissue, and ultimately covered with epithelium. Where the 
has extended into the muscular coat, neither the mucous membrane nor 
the villi, according to Hoffmann,' are reproduced. 
> The cicatricial surfaoe- tissue is at first adherent to the underlying ooat. 
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It usually becomes, after a time, movable, and maj, if the ulceration have 
been superficial, even be coated with villi. The gland-structure is, how- 
ever, not regenerated. The resulting scar is slightly depressed, firm, 
smoother and less vascular than the surrounding mucous membrane. It 
is never surrounded by puckering, and never gives rise to diminution in 
the calibre of the bowel. Where cicatrization takes place in this simple 
way, the time required to heal each single ulcer is probably about a fort- 
night. Not infrequently the process of healing is much more complex. 
While one part of the ulcer is undergoing cicatrization, the sloughing in 
another part may continue, so that the ulcer may be said to have become 
serpiginous. Such ulcers often persist for a long time, prolonging con- 
valescence, and occasionally causing death by perforation at a compar- 
atively remote period from the commencement of the attack. The soars 
are often more or less strongly pigmented. 

Not all the patches necessarily slough. In a certain proportion of 
them the morbid processes are arrested prior to the stage of necrosis, and 
in the abortive cases, it is probable that all the patches of infiltration un- 
dergo resolution, without sloughing, the swelling gradually diminishing 
until the patches and follicles at length resume their normal condition. 

The thickening of the patches is due not only to the infiltration of the 
follicles, but also to an increase in the interstitial connective tissue. If, 
in the period of resorption, the follicles undergo resolution more rapidly 
than the interstitial net- work, a reticulated surface remains; or the folli- 
cles may break down and be discharged, while the hypertrophied con- 
nective tissue remains unaffected, thus giving rise to a similar reticulated 
surface. At the same time, numerous minute points of pigmentation are 
formed in the seat of the softened follicles, and these persist, presenting a 
peculiar appearance which has been thought to resemble that of the 
newly shaven beard. This appearance is not characteristic of enteric 
fever, as was formerly thought. It is met with after death from other 
diseases, and in the bodies of those who have never been the subjects of 
enteric fever. 

Analogous changes take place at the same time in the mesenteric 
glands. These bodies become more or less swollen in consequence of 
cellular hyperplasia and increase of their connective tissue. The enlarge- 
ment of the glands is greatest in those portions of the mesentery which 
correspond to the diseased portions of intestine. In some cases all the 
mesenteric glands are more or less swollen. The swollen glands are 
hypersemic, bluish, and tense. They may attain the size of a small bean 
or chestnut; sometimes they are as large as a pullet's egg. Later in the 
course of the disease they become pale, gray, or reddish gray. After. the 
detachment of the sloughs from the intestinal ulcers, the enlarged mesen- 
teric glands shrink, and gradually regain th^ir normal appearance. Some 
of them, however, may undergo partial softening. If this be not ezten- 
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uivm, complete resolution may ultimately oacur; it, however, the soCten- 
itig be considerable, resorption does not take place, but the softening iiiu- 
terial undergoes cheesy metamorphosis and ultimately beoomea caloa- 
roDus. Sometimes, however, the softening results in the formation of 
pseud o-absceases, which may burst into the peritoneal cavity and give 
rise to general peritonitis. 

Other lymphatic glands, particularly those in the fissure of the liver, 
the retroperitoneal, and the bronchial glands, are occasionally found en- 
larged. The lymphatic follicles at the root of the tongue and in the ton- 
ails undergo changes analogous to those just described, giving rise to 
enlargements which appear early in the course of the disease, and usually 
disappear without further change; although in some cases softening, rup- 
ture, and subsequent ulceration result. 

The changes in the spleen are to be regarded as an&lo;{'ous to the 
changes which take place in the lymph -follicles of the intestine and in 
the mesenteric glands. The spleen is tense and hypencmic. On section, 
it ia of a brownish red color; in the early periods of the disease it is of 
moderate oonsistenoe ; later its tissue is soft, pulpy, or even diffluent. 
The enlargement is almost always present when death occurs before the 
thirtieth day. At a later period the capsule is wrinkled, the tissue firmer, 
the stroma more prominent, and the color paler. Hemorrhagic infarctions 
are often met with. The enlarged and softened spleen of the later stages 
of typhoid fever is liable to be ruptured by mechanical force, as in the 
instance referred to by Bartholow, and in some instances it is said to have 
undergone spontaneous rupture. In a small proportion of the cases en- 
largement of the spleen does not take place. This is more frequent in 
elderly persons than in the young. Sometimes thickening of the cap- 
sule has apparently prevented the occurrence of the enlargement, and in 
Other instances it has been thought that the spleen was abnormally small 
before the occurrence of the disease. 

Gerhardt ' states that, in many cases in which a relapse takes place, the 
•nUi^ed spleen is not diminished during the non-febrile interval between 
the original attack and the relapse. 

The second group of anatomical changes comprises, as has been said, 
parenchymatous degenerations of the various organs of the body. These 
ahanges are the result of the long duration of the febrile movement. 
Hoy are therefore not confined to typhoid fever, nor are they character- 
iatic of it. 

7%« livfr is occasionally hypersemic, but in most cases it is normal in 
Appearance, or it may be pale. In many cases it is softened, and upon 
miofoecopical examination the cells are found to be granular, loaded with 
fat, the nuclei indistinct, or no longer to be seen. These microscopical 
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appearances are sometimes observed where the organ does not appear to 
be softer than normal. The changes in the liver-cells are proportionate 
to the intensity and duration of the febrile movement. In cases where 
this has been slight these changes are little marked, or even wholly ab- 
sent. The amount of bile is usually markedly diminished, and in the 
later periods of the disease it is thin and almost colorless. 

77ie kidneys also show parenchymatous degeneration. The epithe- 
lium is granular, the contour of the cells indistinct, and the nuclei dis- 
appear. These changes affect first the cortex, later the pyramids. In 
many cases they are but little marked. They are usually associated 
with albuminuria, although Liebermeister states that he has repeatedly 
noted absence of albuminuria throughout the whole course of the disease, 
where at the autopsy advanced degeneration of the kidneys was dis- 
covered. 

Softening of the muscular tissue of the heart is very common. This 
softening is due to the parenchymatous degeneration which occurs in the 
severer cases of the disease, and is, like similar changes in other organs, 
proportionate to the intensity and duration of the febrile movements. 
In its higher degrees the degeneration gives rise to changes in the mus- 
cular tissue that are easily recognizable. The heart is soft and of a pale, 
gray, yellowish or *^ faded-leaf " color, the muscular tissue is easily torn, 
and the organ thrown upon the table settles down into a formless mass. 
The changes consist in the deposit in the muscular tissue of numerous 
minute granules, which are often arranged in long rows. If they be 
slight, the striations are still visible; but in the higher grades the muscu- 
lar fibres are filled with granules, and the striations disappear altogether. 
The waxy change referred to farther on is less frequent in the heart than 
in the voluntary muscles. The feebleness of the heart, which is charac- 
teristic of typhoid fever, and particularly of the advanced stages of severe 
cases, is proportionate to the degree of degeneration found after death. 

Evidences of recent endocarditis with thickening of the aortic or 
mitral valves, are sometimes met with. The pericardium is usually healthy. 
Recent pericarditis belongs to the rarest of the anatomical changes ob- 
served after death in enteric fever. 

Fatty degeneration of the minute arteries of the brain, kidneys and 
other organs was demonstrated by Hoffmann, who also called attention 
to the frequency with which thickening and opacity of the inner coat of 
the larger vessels, and particularly of the pulmonary arteries, occur. 

77ie blood is dark-colored, with small, soft coagula. Pale, fibrinous 
clots are frequently found in the heart. If death takes place in the latest 
stage of the disease, or during convalescence, the vessels are often nearly 
empty, the blood thin and watery, and the tissues oedematous. 

Changes in the voluntary muscles^ similar to those already described 
as occurring in the muscular tissue of the heart, are of very frequent oc- 
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ourrcooe in enteric fever. They were first deacnbod by Zenker,' who dis- 
tinguishes two forms. The first is a granular degeneration, which in 
its highest degree does not diSer from ordinary fatty degeneration. 
IjCSs fully developed, it consists in the appearance in the fibres of minute 
granules, tending lo form themselves into rows and obscuring the 
Btriations. The second form is a wasy degeneration, by which the inua- 
ele-substanoe is converted into a glistening, colorless mass, in whiob the 
stri&tions are no longer to be seen. The granular degeneration is more 
frequent, but the two forma are often associated, sometimes one, sometimes 
the other predominating. These changes are not peculiar to typhoid 
fever, but occur in other severe febrile diseases, and are probably in ait 
o&s«s the result of the long-continued high temperature. They are most 
marked, usually in the second, third, and fourth weeks. If death takes 
place at a later period, the degeneration of the muscles disappears, or is 
only to be observed in its results, namt^ly, softening, hemorrhages, and 
psendo-abacessea i[i the substance of the nmaoular masses. The rectus 
abdominalis, the adductors of the thigh, the peotorales major and minor, 
the diaphragm and the tongue are more frequently implicated in theaa 
changes, though all the voluntary muscles share in them to some extent. 
The excessive loss of power, which appears both at the height of the dis- 
ease and during convalescence, ia due in part to impairment of the funo- 
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Its sy»te>n presents, in most instances, no gross ana- 
'ient to account for the symptoms during life. More 
esion of the dura mater to the inner surface of the 
,lly found, even in the early periods of the disease. 
Uy increased injection of the pia mater, and of the vea- 
itself. Later in the course of the affection the pia 
mater ia often cedematous, and sometimes opaque, while in most oases 
there ia moderate distention of the ventricles, with cedema of the brain- 
substance itself. Some observers have thought that the amount of cere- 
bral oedema found after death was in direct relation to the prominence of 
the mental dinturbance during life. When death takes place late in the 
course of the disease, the convolutions are often flattened, and spots of 
softening, due to imbibition of serum, appear. 

According to Hoffmann, frequent changes are found in the saiivary 
glands. Early in the disease they are firmer in consistence than normal; 
the acini are found, upon microscopical examination, to be filled with large. 
multinuclear, granular cells ; later, the cells lose their sharp outline, be- 
come, turbid, and are filled with granules. The glands gradually resume 
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tbeir normal appearance. These changes are regarded by Liebenneister 
as analagous to the parenchymatous degeneration which occurs in other 
organs of the body. The parotid, submaxillary and sublingual glands are 
implicated. 27^e pancreas is the seat of similar changes. 

77ie organs of respiration show no anatomical changes peculiar to 
enteric fever. The epiglottis is congested — sometimes ulcerated or cdde- 
matous; or, if diphtheria complicates the case, often the seat of false mem- 
brane. These changes are not met with except in the advanced stages of 
the disease. The larynx, as has already been pointed out, may be' also 
the seat of more or less extensive ulceration. The trachea is usually 
normal in appearance, or somewhat congested. It is rarely ulcerated. 
In the bronchial tubes, those changes are met with which underlie the 
various forms of bronchial catarrh occurring in other diseases. 

I7ie lungs almost constantly present changes referable to the enfeeble* 
ment of the circulation. Hypostasis is very frequent ; it is limited to the 
most dependent portions of the lungs. When hypostasis is incomplete, the 
cut surface of the congested lung-tissue discharges upon pressure reddish 
serum with bubbles of air ; when complete, the pulmonary tissue is de- 
prived of air, and we have the condition to which the term splenizaUom 
has been applied. 

Pulmonary oedema is common. 

The evidences of lobular and lobar pneumonia, and of acute miliaij 
tuberculosis, occur in a certain proportion of cases. These complications 
have already been considered in a foregoing division of this article. 
Recent pleural adhesions, and serous and purulent pleural effusions, are 
sometimes met with. The bronchial glands are occasionally enlarged. 

Diagnosis. 

The diagnosis of well-developed, typical cases of enteric fever, after 
the first week, is unattended with difficulty. During the first week, how- 
ever, it is often impossible to form a positive diagnosis; but even then 
the nature of the disease may be suspected, if there be febrile movement 
with nocturnal exacerbations, each night attaining a higher temperature, 
and especially if there be bleeding at the nose, diarrhoea, either spontar 
neous or readily produced by laxatives, and appreciable enlargement of 
the spleen. 

The direct diagnosis of the developed disease rests upon the continu- 
ance of the febrile movement and the appearance of abdominal symp- 
toms, namely, diarrhoea, abdominal pain, enlarged spleen, and tympany. 
If, in addition to these symptoms, lenticular rose-spots appear, the diag- 
nosis becomes certain. 

If neither the eruption nor the abdominal symptoms occur in the 
course of the second week of the disease, the diagnosis can be ettab- 
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luli«(i only by & careful differentiation from ilie oihcr febrile disorders, 
wbiofa more or less closely resemble enteric fever. These diseases are 
to be divided into two cJasges : first, those which resemble enterio 
fever in the first week of its course; and secondly, those with which it 
is liable to be confounded in its more advanced stages. 

To the first group belong simple continued feoer and the eieanthema- 
tons diseases. Diarrhcea is not, however, present in those diseases, nor 
is their onset commonly characterized by the occurrence of marked pro- 
dromes. Furthennore, the character of the temperature -range in all these 
affections differs greatly from that in typhoid fever, being marked by an 
abrupt rise, which lacks the distinct morning remissions of typhoid, and 
attains its maximum with greater rapidity. Moreover, in most cases of 
simple continued fever, the attack comes to an end in less time than is 
required for the full development of typhoid. The exanthemata cannot 
be distinguished from typhoid fever with absolute certainty in their pre- 
emptive periods. Nevertheless, the presence of naso-pulmonary catarrh 
in a doubtful case would lead us to suspect measles; or the presence of a 
sore throat would lead us to suspect scarlet fever, while the intensity of 
the febrile movement and the character of the lumbar pains in sraall-pox 
serve to distinguish it in its early stages from typhoid fever. 

After the first week, typhoid fever may in some instances be ooufounded 
with the following diseases: typhus, relapsing fever, remittent /over, small- 
pox, iiiftiteiiza, enteritis, peritonilte, meningitis, tiiberrtilosis, trickiniaais. 

Typhus, see page 241. 

Relapsing /ever, see page 302. 

Reinittt' lit fever. — Enteric and remittent fevers not unfrequently pre- 
vail together in malarious countries, and all physicians practising in such 
countries are familiar with that form of enteric fever which has already 
been alluded to under the name of typho- malarial fever, and which is, in 
point of fact, enteric fever modified by tualarioua influences. On the 
other hand, severe remittent fever not infrequently presents strong clini- 
cal resemblances to enteric, particularly when complicated with marked 
iiitestiual symptoms. Thus, in both diseases, vomiting, diarrhcea, enlarge- 
ment of the spleen, prominent cerebral symptoms, and the condition 
known as the typhoid state, may occur. The more important points of 
distinction are the occurrence of the eruption, the subcontinuous or im- 
)>erfeotly remittent character of the temperature- range in the seooad 
week, and the long course of enteric fever. 

Small-pox. — Murchison states that he has frequently known a copi- 
ous eruption of lenticular spots to be mistaken for variola. This is an 
error of diagnosis that should under no circumstance occur. The erup- 
tions are essentially unlike. They differ in date of appearance, in char* 
acter, and in evolution. The rose-rash of typhoid does not appear be- 
fore the seventh day of the illness; it is absent from the face, it disappears 
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upon pressure, 'and undergoes but little or no change from the time of its 
appearance till it fades, leaving no trace; that of variola appears during 
or after the third febrile exacerbation of the initial stage, that is, upon 
the third day of the disease; it first shows itself upon the face and hairy 
scalp. From the beginning it is hard, shot-like, and acuminate; it un- 
dergoes characteristic and unmistakable changes with great rapidity, 
and leaves a more or less persistent conspicuous scar. 

Inflttema occasionally closely resembles enteric fever. The following 
symptoms occur in both these affections: fever marked with weakness, 
sleeplessness, delirium, sweating, and occasionally diarrhoea; more or less 
pulmonary catarrh, deafness, epistaxis, and a dry, red tongue, are likewise 
seen in both. The differential diagnosis rests chiefly upon the occurrence 
of influenza in wide-spread epidemics, the short duration of the attack, 
the atypical temperature-curve, and the absence of the other abdominal 
symptoms that are usually associated with the diarrhoea of enteric fever. 

Miteritis may be confounded with enteric fever. The former is, how- 
ever, a local disease, and unattended by the constitutional disturbances 
which are characteristic of and essential to the latter. If fever be pres- 
ent, it is symptomatic; there is no great prostration, no delirium, the 
spleen is not commonly enlarged. Rose-spots are absent, the disease is 
of a relatively short duration, and the abdominal pain is more conspicuous 
and severe than that of enteric fever. 

Peritonitis due to other causes than perforation is to be discriminated 
from that arising in the course of typhoid fever, by the antecedent history 
of the case. If the patient, however, does not come under observation 
until after the appearance of the symptoms, it may be impossible, in the 
absence of a previous history, to determine whether they be due to per- 
foration or not. 

Menifir/ftiSy see page 95. 

Acute ttiberciUosis presents many points of resemblance to enteric 
fever. It is to be remarked that in a considerable number of the oases the 
formal rules for the discrimination of the two diseases, are, at the bed- 
side, unavailing. Only by a prolonged study of the complexus of symp- 
toms presented by the patient does the diagnosis become possible, and 
in some cases the most experienced clinicien must be content to leave the 
decision of the question to the investigations of the post-mortem-room. 
Hectic, delirium, vomiting, varied cerebral symptoms, even palsies and the 
tache c^rebrale occur in both diseases; the absence of the characteristic 
rash of enteric fever loses its diagnostic value from the fact that it is 
often absent in the early periods of life when the diffculty in diagnosis 
usually arises. The chief points of difference are these: in enteric fever 
the temperature-range is typical, or more or less closely conformed to a 
definite type, whereas that of tuberculosis is extremely irregular. In en- 
teric fever, diarrhoea and tympany occur; in tuberculosis, diarrhosa is rare. 
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and the abdomen is upt to be flat or even scaphoid. In enteric fever, 
epist&xis, intestinul liemorrhage, and enlargement of the spleen, occur; in 
meningitis these symptoms are absent. The headache of enterio fever is 
dull, while that of meningitis is aoute and commonly associated with in- 
tolerance of light and sound. 

In trichinituM, there is pyrexia with vomiting and diarrhcea, sno 
ceeded after a short time, by typhoid symptoms. The resemblance of this 
diaease to enteric fever ceases with those symptoms. The rose-spots do 
not oc*iUr, and epistaxis and enlargement of tho spleen are rare; whilo, 
on the other hand, the severe muscular pains and local and general oedc- 
mas that are almost constant symptoms in Irichiiiiasis, are not encountered 
in enteric fever. 



Pbognohib 



Mortality. 



A knowledge of the duration of the diaease is of the utmost import* 
ftnoe with reference to prognosis. The mean duration of enteric fever is 
from three to four weeks. The doutrine of critical days, which is borne 
out by the course of other continued fevers, is very imperfectly illus- 
trated in enteric fever. This is to be attributed to the fact that the 
febrile movement consists of two distinct parts: a primary fever, due to 
the specific infection, and a secondary fever, due to the resorption of 
septic materials from the intestinal lesious — the latter beginning before 
the former has terminated — being, so to speak, engrafted upon it in such 
a manner that the two overlap. In the abortive cases, where it is mora 
than probable that the pathological processes of the ileum donotp:oon to 
sloughing, the disease comes to a close with the cessation of the primary 
fever, the secondary fever being altogether absent. These cases com- 
monly terminate abruptly, with copious aweatlng, or other evidences of 
true crisis, and ordinarily have a duration not exceeding fourteen days. 
In cases which run a more usual course, the secondary fever is superadded 
to the primary at the close of the second or early in the third week, and 
always terminates by prolonged lysis. A precritical and critical perturba- 
tion of the temperature often occurs at this period, and it is then that the 
continuous or subcantinuous fever becomes distinctly remittent in type. 
If a crisis occur at all, it takes place during the course of the attack, and 
is marked by the secondary septic fever that has already become estab- 
lished before the termination of the primary fever of infection. It is 
common for the defervescence to be completed by the twenty-first or the 
twenty -eighth day. 

Of 200 cases which terminated in recovery, and in which the data of 
commencement could be lixed with tolerable certainty, Murchison found 
the duration to be from ten to fourteen days in 7; from fifteen to twenty- 
one days in 49; from twenty -two to twenty-eight daysinlll; and from 
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twentj-nine to thirtj-five days in 33. Thus, in all but 7 oasea, the dara> 
tion of the sickness exceeded two weeks; in nearly three-fooitha it ex* 
ceeded three weeks; and in one-sixth, it was more than four weeks. The 
average duration of these 200 oases was 24.3 days. The average dura- 
tion of 112 fatal cases observed by the same author was 27.67 days, and 
of 215 fatal cases studied by Hoffmann, 28.9 days. 

If the fever continue beyond the dose of the fourth week, it is almost 
certain that some complication exists or that a relapse has taken place. 
Dr. Irvine has shown that relapse may occur without an interval of more 
than twenty-four hours between it and the termination of the primary at- 
tack, certainly after an interval so short as to be readily overlooked. The 
cases in which fresh spots have appeared daily until the thirty-fifth day, 
and the cases alluded to by Murphison, where, with mild symptoms, 
fresh spots appeared almost daily from the fourteenth to the sixtieth day, 
are to be accounted for only, it seems to me, by the supposition that one 
or more relapses, following very brief and therefore unnoticed intervals of 
apyrexia, have thus unduly prolonged the attack. Jenner has expresMd 
the opinion that, except in cases of relapse, fresh spots never appear 
later than the thirtieth day, and that febrile symptoms later than that 
date are always the result of some incidental complication. The second- 
ary fever is often prolonged by the non-healing of some of the intestinal 
ulcers. Whether the prolongation of the fever be due to this or to 
some other complication, such cases show extreme prostration, wasting, 
and a tendency to the ready breaking-down of tissue, manifested in the 
formation of bed-sores, and other similar accidents of a lowered nutri- 
tion. 

Enteric fever may terminate in recovery, in the abortive oases, as 
early as the tenth day ; many observers have noted the termination of 
oases of this variety even as early as the seventh day, and in very rare 
instances, recovery has taken place as early as the fifth day. Recovery 
at so early a period suggests the probability that such cases are, in fact, 
not instances of enteric, but of simple continued fever ; and, in the ab- 
sence of the characteristic eruption and of the strongest probability 
that concomitant circumstances can suggest, it would be better to suffer 
their nosological position to remain undetermined. 

In well-developed cases death is not common earlier than the fourteenth 
day. Murchison has noted it as occurring as early as the twelfth, or even 
the sixth day. Several observers have recorded cases fatal as early as 
the fifth day, and a few instances are to be found in medical literature, 
where death took place upon the fourth, the second, or even the first day 
of enteric fever. It thus appears that death may occur at any period of 
the disease. In uncomplicated cases, it is most common about the close 
of the third, or the begrinning of the fourth week ; and in such cases it 
rafely takes place earlier than the third week. Death may, however, 
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ooour later than the fourth week in canes not especially oomplioated, aDd 
in conse<]uence of the direct or indirect results of the ordinary lesiona. 

Liebermeister regards intestinal hemorrhage, perforation of the intes- 
tine, and the like, although representing in a certain measure the results 
of changes peculiar to enteric fever, as com plications, and he formulates 
the immediate cause of death in cases that are uncomplicated, as the^ewCT- 
and itt co*iaeqtterice». Tliat is to aay, the patients die either of paralysis 
of the heart or paralysis of the brain, both of which are the results of the 
temperature-rise, 

77t« c/taracter of On fever, in any particuiar ccue,ia of importance in 
detfrmininff the jrrognoiti-s. 

Four hundred cases observed in the hospital at Basle and studied with 
reference to the influence of the absolute temperature upon the prognosis, 
without special antipyretic treatment, gave the following percentages: 

Of those in whom the axillary temperature did not attain 4(1° C. (104" 
F,), 9.6 per cent. died. Of those in whom the axillary temperature 
reached or eiceeded 40° C. (104° F.), 29.1 per cent. died. Of those in 
whom thn axillary temperature rose to or beyond 41° C. (105.8° F.), over 
60.0 percent, died. Fiedler ' found that more than halt of those patients 
whose temperature had risen to, or exceeded 41,1° V. (10fj° F.), died. 
According to Wunderlich, there is very great danger as soon as the 
temperature reaches a height of 41.3° C (10(5.10" F.), and a very tedious 
recovery is the best that can be hoped for. A temperature of 41.4" C. 
(106.52° F.) is followed by nearly twice as many deaths as recoveries, 
while 41.75' C. (107.15° F.), or higher, is rarely followed by other than the 
fatal termination. The same observer adds that one of his cases of enterie 
fever recovered, after a temperature of 42^° C (107.825° F.) had been 
reached during a rigor in the course of the disease. It is to this cose, 
doubtless, that Murchison refers in stating that recovery had been known 
to follow a temperature of nearly 108° F. 

Very high temperatures with well-marked remissions are of less 
ominous prognostic import than nearly continuous high temperatures ia 
which slight or no remissions occur, even though ihe maxima attained be 
somewhat lower. Thus, Wunderlich states, that after a temperature ex- 
ceeding 41* C. (105.8° F.) in the morning hours, death is almost certam. 
Fiedler saw all the patients whose temperature in the morning rose to or 
surpassed 41,25' C. (146.25° F.), with a single exception, die; and of those 
whose morning temperature rose to 40.8° C (105.44° F.), only upon & 
single day, more than half died. 

It is thus apparent that the daily fluctuations of temperature are of 
very great importance as determining the prognosis. The greater the 
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daily fluctuations, the more favorable the prognosis. A fever in whiok 
the morning fall is marked, is much less disastrous to the organiam than 
one that is continuously high, and we may hope for a shorter duration 
where early in the second week the fever shows a strong tendency to .re- 
mit in the early hours of the day, even when the evening exacerbation is 
relatively high. 

The beginning of the attack promises a fair indication for the dura- 
tion of the fever which is to be expected. The more sudden the appear- 
ance of the disease, and the more rapid the rise of temperature in the first 
week, so much the more should we expect in general a short, or even abor- 
tive attack (Liebermeister). 

A closer study of the temperature, during the first week, than is cus- 
tomary with American physicians, is desirable in every-day practice. In 
uncomplicated cases the temperature of thb period is the key to the tem- 
perature of the attack, and is therefore of the greatest importance in re- 
gard to prognosis. By reference to the schematic representation of the 
temperature-range, and to that of a mild case recorded by Wunderlioh, 
(see pp. 154 and 157), it will be seen that the height which the tempera- 
ture attains by the end of the first week is nearly or about that which is 
to be expected during the course of the attack. Unless complications oc- 
cur, the temperature rises but little above that point. Moreover, if the 
temperature at the end of the first week be of moderate elevation, the 
fever will probably not only be of moderate intensity, but its duration 
will be correspondingly short. 

The character of the circtUcUiofi and the action of the heart, both of 
which are directly modified by the fever, are of great moment in prog- 
nosis. The most frequent immediate cause of death is cardiac failure. 
Hence, a close study of the signs and symptoms referable to the circula- 
tion is scarcely less important than the close scrutiny of the temperature- 
range. 

While the impulse of the heart retains to some extent the force of 
health, and the systolic sound remains distinct, the dangers belonging di- 
rectly to failure of the circulation, or to its indirect consequences, remain 
at a minimum, although the temperature-rise may be considerable. If 
these remain favorable until the time at which decided remissions in tem* 
perature occur, the prognosis is correspondingly hopeful. The pulse, 
therefore, becomes in enteric fever a symptom of the greatest importance. 
Those clinicians who deride the time-honored habit of pulse-study and 
pulse-counting, ignore one of the most valuable methods of investigation 
in febrile disorders. It is further true that the trained finger is an in- 
strument of greater precision, and more useful for all purposes at the bed- 
side, than the most ingeniously constructed sphygmograph. 

While the pulse remains strong and of moderate frequency, the heart 
cannot be weak, nor are the most serious dangers of uncomplicated cases 
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) immediately fearetL When tlic pulee becomes feeble, or its fre- 
quency for any length of time exceeds I'^O beats per minute, the progno- 
sis is in i uousiderable measure rendered unfavorable by this very fact. 
In children, or exceedingly nervous perBons, or where a special tendency 
to pulse- frequency exists, a rapid pulse is less ominous. The frequency 
toward the end of the (ever is often very variable ; a decided fall, therefore, 
bas less direct value in prognosis than in most other febrile affections. 

From a collection of histories of cases in the hospital at Basle, in which 
the death-rate was about sixteen or seventeen per cent., Liebermeister 
found that, of those in whom the pulse reached or exceeded liiO, 40 out of 
63 died. Of these 63 there were 37 in whom the pulse did not rise above 
140: of this number 19 died; ^C patients had pulse- frequency which rose 
above 140, and -^l of them died. It rose above 150 in twelve cases, and 
II of them died. 

TTte tiUordera of the Tterooiit eystetn, which chiefly result from the 
Jong-continued high temperature, and particularly somnolence, stupor, 
and delirium, vary greatly in different individuals, in proportion to their 
ability to endure fever, rather than invariably with the height of the 
temperature. In general it is, however, true that those cases in which 
cerebral symptoms are most prominent and severe, are the most danger- 
ous, and that the prognosis becomes less hopeful as the functions of the 
brain become more deeply deranged. I turn again to the invaluable statis- 
tics of Liebermeister. Of 983 cases in whom the disease ran its course in 
the Basle Hospital, without any specially noteworthy brain -symptoms, 34, 
or 3.5 per cent., died. Of Iftl cases attended by slight delirium or excite- 
ment, appearing only at night or for a brief period, 38, or about 19.8 per 
cent., died. Of 176 attended with well-marked delirium, 06, or 54 per 
cent., died. Of 43 cases in which stupor or coma were present, 30, or 70 
per cent., died. 

Disturbances of the general nervous system, not due to the action 
of the fever, but which are <iecideiUal, such as apoplexies, local or general 
oonvulsions, ortheiixed head-pains, vomiting, and local palsies arising from 
meningitis, are of great prognostic import, seeing that they point to spe- 
cial lesions of a serious character, which are not i>f t))e fever, but BUper- 
ftdded to it. Less grave are the spinal palsies which arise as complications 
in the later stages of the attack or during convalescence, and which have 
already been described. 

Before entering upon the consideration of the influence of individual 
peculiarities upon the proguosis, it is necessary to turn our attention to 
the general mortality. 

The rate of mortality in private practice is undoubtedly lower thfto 
among patients treated in hospitals. This is due to various causes, among 
which are to be named the better previous condition of those patients 
who can afford the expense of treatment in private practice; the fact that, 
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among the poorer classes, principally the more severe 
into the hospitals, and the further fact that hospital patients suffering 
from typhoid rarely come under treatment until the disease has made 
considerable progress. It is a matter of common obsenratioa that the 
mortality of cases neglected in the beginning of the disease is Tery mneh 
higher than that of those who early come under treatment. 

The statistics of private practice, however, are in most instances unre- 
liable, being commonly based upon insufficient collections of fsets^ and 
too often not altogether free from the suspicion of bias on the part of the 
observers, who tabulate them mostly with a view of illustrating the sap- 
posed efficacy of particular methods of treatment. 

Hospital statistics are more trustworthy. They are based upon faets 
observed by many different physicians, and in collections sufficiently huge. 
They are, it is true, open to the objection that for many reasons, of which 
the chief are given above, they indicate a death-rate somewhat too high. 

The following statistics indicate the hospital death-rate of enteric 
fever. 

The London Fever Hospital : 

1. A period of twenty-one years, during which all pauper patients 
were received; 8,000 cases, 1,519 deaths; mortality 18.9 per cent. 

2. A period of nine years, during which pauper cases have been ex* 
eluded, and only patients of a better class, mainly artisans, servants, po* 
licemen, clerks, and other persons sufficiently well off to occupy private 
rooms, have been received; 590 cases, 80 deaths; mortality 15.9 percent. 

Cases are included in the above statistics which were admitted mori- 
bund and died within 48 hours. 

The Pauper Hospital at Homerton : 1,509 cases, 255 deaths; mortality 
16.8 per cent. 

The Stockwell Pauper Hospital : 1,223 cases, 301 deaths; mortality 
22.6 per cent. 

St. George's: 387 cases, 76 deaths; mortality 19.6 per cent. 

Guy's: 295 cases, 57 deaths; mortality 19.3 per cent. 

University College: 163 cases, 29 deaths; mortality 17.7 per cent. 

St. Bartholomew's: 635 cases, 104 deaths; mortality 16.3 per cent. 

St. Thomas's: 445 cases, 70 deaths; mortality, 15.7 per cent. 

Middlesex: 461 cases, 72 deaths; mortality 15.6 per cent. 

King's College: 318 cases, 39 deaths; mortality 12.2 per cent. 

Total number of cases, 14,125; deaths, 2,522; rate of mortality 17.S 
per cent. 

Dr. Murchison found that of 27,051 cases collected from various 
sources, and many of which have been included in the foregoing list, 
4,723 proved fatal, a death-rate of 17.45 per cent. 

Jaccoud, with a collection of 60,000 cases, observed a mortality of 
about 20 per cent. 
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The Greneral Hospital of Viennay with 17,000 eases, has a mortality of 
22.5 per oent. 

The Hospital at Basle, with 1,718 oases, shows a mortalitj of 27.3 per 
oent. And the principal Continental hospitals give, acoording to Dr. 
Oayley, a mortality varying from 16 to 25 per cent. 

English army statistics, for six years ending 1877, are as follows : On 
Home Service, 545 cases, 131 deaths ; mortality 24 per oent. On For- 
eign Service, 1,383 cases, 564 deaths; mortality 40.7 per cent. 

Royal Navy: Period of six years ending 1878; 414 cases, 110 deaths; 
mortality 26.5 per cent. 

Massachusetts Greneral Hospital: 303 cases, 42 deaths; mortality 13.5 
per cent. 

Of 73 cases analyzed by Flint, 18 were fatal, or about 24 per cent. 

The foregoing figures show in general the results of the expectant 
treatment of enteric fever, although they, without doubt, include a small 
proportion of oases treated upon special plans. 

Age exerts an undoubted influence on the mortality of enteric fever. 
Murchison states that of 1,772 cases, in which the age was known, the 
average was 21.25 years; of the cases which recovered, 1,444, the average 
was 20.7 years ; of those which died, 328, the average age was 23.54 
years. 

I have rearranged one of Dr. Murohison's tables in such a manner as 
to show the number of cases admitted to the London Fever Hospital in 
each of the decennial periods of life during twenty-three years, together 
with the corresponding number of deaths and the percentage of mor- 
tality. 

There were, under 10 years, 616 cases, 70 deaths, or 11.36 per cent. 
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This table shows that, although the death-rate of enteric fever is dis- 
tinctly influenced by the age of the patient, the extent of this influence 
is much less than in typhus. Its figures are, however, misleading, unless 
allowance be made for the fact that, for reasons that are obvious, a rela- 
tively smaller number of individuals sick of enteric fever find their way 
into hospitals in the early periods of life than among adults. In point of 
fact, with children the prognosis is decidedly more favorable than it is 
later in life. This is to be explained, in part, by the comparative infre* 
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iquency of severe cases of enteric fever in childhood, the intestinal lesions 
being, as a rule, neither so extensive nor so marked, and complications 
and sequels neither so frequent nor so severe; partly by the fact that the 
temperature, though often attaining g^at heights, is less continuous on 
the one hand, and on the other much better borne, so that an intense 
febrile movement is less apt to give rise to the degenerative changes in 
the heart which are so frequently the immediate cause of death. After 
forty years of age the mortality rapidly increases. Among 1,743 cases 
treated in the hospital at Basle, there were 130 who were more than forty 
years old ; of these, 39, or 30 per cent., died ; while the mortality among 
the cases under forty amounted to only 11.8 per cent. 

Sex influences the mortality of enteric fever to an insignificant extent. 
Most observers state that the death-rate among females is slightly greater 
than that among males. Murchison has shown that this excess of the 
mortality among females is not accounted for by the influence of child- 
bearing upon the course of the disease, for it is much greater between the 
ages of five and fifteen than between the ages of fifteen and forty-five. 
After the age of forty the mortality is greater among men than among 
women. 

ITie season of the year does not appreciably influence the death-rate 
in enteric fever. 

T%e personal hahit and the cotistUtUion of patients are of importance. 
Thus, it is a well-known fact that corpulent persons do not bear the dis* 
ease so well as those who are lean; they are liable to a more intense 
febrile movement and are less able to resist its destructive influence upon 
the tissues. Even debilitated, ill-nourished or anaemic individuals bear 
the disease better than the corpulent. 

Nervous, excitable persons manifest the symptoms of the disease, and 
particularly those referable to the nervous system, much more decidedly 
than those of a phlegmatic or torpid disposition. 

Those whose habits have been intemperate or who suffer from diseases 
of the kidney, or are gouty, are especially liable to the gravest accidents 
of enteric fever. 

Pregnancy is regarded by most observers as a most formidable 
complication of enteric fever; the mother usually aborts or miscarries, 
and considerable hemorrhage is apt to occur. Murchison, however, 
looks upon it as a less serious complication than is commonly imagined. 
The prognosis is undoubtedly unfavorably influenced by the puerperal 
state. 

The occurrence of the fatal accidents to which the patient is liable, by 
reason of the existence of the intestinal lesions, cannot be foreseen ; but 
the percentage of deaths from these causes is small, and becomes still 
9maller if all but those cases properly treated from the early days of the 
attack, are thrown out. In this sense, it may be said that the prognosis 



is influeaced by the treatment, and the time at which the treatment i» 
commenced. 

Death may take place by coma at the end of the second, or early iii 
the third week, about the time of the termination of the primary fever, 
It much more frequently takes place by asthenia in the end of the third 
or during the fourth week, or at a later period. Finally, it may occur by 
sudden collapse in consequence of intestinal hemorrhage, perforation, or 
sudden failure of the heart, at any period later than the end of the second 

KTreatmk.vt. 
ader this division of the subject are embraced the follotving topics, 
of which demands separate consideration: 1. Prophylaxis. 2. The 
general management of the patient and dietetics. 3. Special forms of 
treatment, i. The expectant or "rational" treatment. 3. The treatment 
of special symptoms, complications, and sequela- 0. The management of 
• patient during convalescence. 



i' 



, PROPHYLAUB. 



A growing knowledge of the various ways in which enteric fever is 
propagated, and of the habits of its exciting cause, warrants the oontident 
l^lief that the disease may not only be greatly restricted in its prevalenoe, 
but even that it may be ultimately gotten rid of altogethiT. -\ii eGBuient 
prophylaxis is theoretically within reach; its practical realization in com- 
munities in which the disease is endemic, depends upon the energy and 
steadfastness with which measures for the destruction of the poison and 
the prevention of its spread are carried out. What these measures art- 
is to be directly deduced from the statements made regarding the causH- 
tion of enteric fever in a previous section of this article. They belong to 
the subject of public hygiene, and arc of sufficient importance to demand 
the closest attention of all local and general sanitary oi^aniiations. for 
anteric fever ilestroys more lives, that could be saved, than any other 
acute disease whatever. Tliey are, nevertheless, lai^ely within the per- 
sonal control of the physicians of every oommunity- It is the highest 
duty of the doctor to see to it that no new case of disease arise by direct 
or indirect contagion from any patient under his care. In enteric fever 
we have to do with a disease in which this is wholly possible. Not only 
may the spread of the contagion be prevented, but the poison may be 
wholly and absolutely destroyed; and that before it has acquired the 
power of infection. The remark is certainly true, that " measures of pro- 
phylaxis will be efficient in proportion to the strength of our belief in the 
material nature of the typhoid poison, and in the jwssibility of destroy- 
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ing it or preventing its spread." It is to be regretted that this belief has 
but little strength in the minds of many physicians — deeply regretted that 
the study of disease from an etiological standpoint occupies so little as it 
does the attention of most practitioners in their every-day work. The 
danger that a house-epidemic of enteric fever may arise from a single 
case suffered to become a focus of contagion, is to be constantly borne 
in mind. It is not house-epidemics alone that are to be prevented, but 
also the spread of the disease to distant points by means of the pollution 
of running streams, of the air, or, in cities, by continuous sewers that may 
convey the poison to comparatively remote localities. 

The one efficient measure that includes all others is the proper treat- 
ment of the dejections. 

The dejections of every case should be promptly and thoroughly disin- 
fected. The destruction of organisms in the stools, and the arrest of 
their development, may be accomplished by the action of powerful chem- 
ical agents. 

For this purpose solutions of carbolic acid, in the proportion of one to 
twenty or one to forty, or of sulphate of iron, or of chloride of zinc, are 
to be employed. Liebermeister uses a porcelain bed-pan, the bottom of 
which is strown with sulphate of iron each time before being used. Im- 
mediately after the passage, crude muriatic acid is poured over the fecal 
mass in considerable quantities, as much as one-third or one-half of the 
amount of the discharges being used. He also jidvbes that, when prao- 
ticable, the contents of the bed-pan should be emptied into trenches dug 
anew at short periods, and carefully filled up, care being taken that they 
are located at a distance from the sources of water-supply. Except in 
rural districts, this is of course impossible, and the dejections must be 
emptied into the ordinary water-closets or privy-vaults. 

All bedding and articles of clothing soiled with the excreta of the pa- 
tient must be immediately removed and thrown into water containing 
carbolic acid or chloride of zinc, and thoroughly boiled within the course 
of a few hours. 

Search must in all instances be made for the original cause of infec- 
tion, and measures taken to correct faulty arrangements which lead to 
the pollution of drinking-water or of the air. 

n. THB OHNXBAIi MANAOSMBNT OF THB PATIBNT AKD DOnoniGB. 

The successful treatment of enteric fever is largely dependent on the 
attention which is given to the general management and nursing of the 
|»atient. 

In the first place, it is important to see that he is not exposed to the 
«^«mtiuual action of the poison. If the original source of infection be 
f\miui, upon inspection, to be connected with faulty sanitary arrange- 
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menta in the house or neighborhood, it may be necessary to retnove the 
patient to more f&vor&ble xurroundmgs. 

In hospitals, enteric fever patients are generally treated side by side 
with patients suffering with olher diseases. This practice is unattended 
with the danger of infection if proper precautionary measures be taken 
with reference to the disinfection and removal of the dejections, and the 
cleanliness of the patieiil's person and bedding. 

tn private practice, |>atient3 commonly come under observation during 
the prodroniic stage, or early in the first period of the disease. Not in- 
frequently they complain merely of general malaise and evening headache. 
Sometimes they are under the impression that they have caught cold, but 
muoh more commonly they are found to be suffering from diarrhoea in- 
duced by purgative medicine taken under the impression that they are 
suffering from a " bilious attack." If the fever has already declared itself, 
the use of the thermometer will put the physician upon his guard as to 
the nature of the sickness, but even in those cases seen during the period 
of prodromes, the languid expression of the patient, bis general lassitude 
and constitutional disturbance, are usually greater than commonly attend 
the ordinary trivial ailments to which the patient attributes his symp- 
toms, and are sufficient of themselves to excite a suspiciou as to the 
nature of the disease. Such a suspicion alone should be sufficient war- 
rant to order absolute rest in bed. If the suspected case prove to be in 
fact a simple ailment, but little time is lost to the patient; if, on the 
other hand, his symptoms prove to have been those of the forming stage 
of enteric fever, the early rest in bed cannot fail to favorably inHuenoe 
the subsequent course of his attack. All observers agree in the state- 
ment that the course of the disease is more favorable, and the mortality 
lower, in those cases which are treated from the lieginning of the attack, 
than in those not coming under medical care until after the disease is 
fully developed. Some of the worst cases of enteric fever occur in those 
who have struggled against the eariy symptoms of the disease, and con- 
tinued to go about and to perform their daily duties, nntil forced to be- 
take themselves to bed by the intensity of the febrile movement, the 
urgency of diarrlxea, or by sheer weakness. There is reason to believe 
that the fatigue of long journeys, and particularly of railroad travelling, 
exerts a most injurious influence upon the subsequent course of the at- 
tack, in those who, after its commencement, undertake such journeys in 
order to reach home. Of primary importance, then, is absolute rest in bed 
from the beginning of the attack. The patient is not to be allowed to 
rise for any purpose whatever from the beginning of his sickness until 
some days after complete defervescence. The use of the urinal and the 
bed-pan must be rigidly insisted upon, Many patients declare that it is 
impossible for them to empty the bowel in the recumbent posture; but, 
after trial, they soon acquire the habit. 
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The room should be large &Dd well ventilated. The temperature 
should be maintained uniformly at 15.5^—21** C. (60**— 70** F.). When 
practicable, it is desirable that the patient's apartment should be heated 
by an open fireplace rather than by hot air, and that communioating rooms 
be used, between which the doors may be kept open, and from one to the 
other of which the bed of the patient may be from time to time trans- 
ferred, a window of the- unoccupied room being kept constantly open. 
This arrangement not only secures abundant and satisfactory ventilation, 
but the change also, to a considerable extent, favorably influences the 
mental condition of the patient. Thorough ventilation must in all cases be 
secured both day and night, and whilst direct drafts are to be avoided, it 
must be impressed upon the attendants that fever-patients are not likely 
to take cold. 

Mental quietude is no less important than bodily repose. Visitors are 
not to be admitted to the patient during the course of the fever ; all 
business affairs and matters of annoyance are to be withheld from him; 
disturbing influences of every kind are to be avoided. Even pictures, 
ornaments, or articles of furniture, that especially attract his attention, 
may become causes of disturbance, and should then be quietly removed. 
His attendants should care for his wants quietly, noiselessly, holding no 
conversation with him except to reply briefly to his questions; even in 
the early days of convalescence, the visitations of friends should be re- 
stricted in number and length of time. Among the minor duties of the 
nurse, which are, however, of not inferior importance, is the frequent 
changfing of the position of the patient's body, moistening his mouth, 
cleansing his tongue, the prevention of the accumulation of sordes, and 
the most scrupulous care of his person in other respects. If the evacua- 
tion of the urine and fseces in the bed cannot be prevented, the discharges 
and soiled clothing are to be changed without loss of time. In such cases 
it is sometimes necessary to use two beds, the patient being rolled or lifted 
in the horizontal position by the attendants, from one to the other. 

Fluid is to be administered without stint. The best drink is pure 
water, either of the temperature of the room, or iced. The kind of bever- 
age may, however, be left to the choice of the patient. It should be 
changed from time to time. ApoUinaris, seltzer, or other similar mineral 
waters, lemonade, iced tea with lemon-juice, wine and water, milk and 
water, or milk and seltzer, koumiss, thin barley-water, or water com- 
mingled with jelly, are all grateful ; but the amount of fluid must be as 
great as, or even greater, than that consumed in health. 

It often happens that patients fail to partake of the necessary amount 
of drink, unless it is proffered them, even when apparently fully conscious. 
It is important, therefore, that the nurse offer the patient drink at short 
intervals. It is often taken with eagerness, though not asked for. The 
amount at each time should, however, be moderate. 
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^VQRie diet ahotild bo rigidly restricted. The directions of tbe physioiuc 
^Kio its kind, quantity, &nd the ioterv&ls at which it is to be given, must 
be definite and cxpli(!it. A record of the amounts ^iven, as well as of 
the intervals between the administrations of food, is to be kept by the at- 
tendant and submitted at each visit. Neither general directions nor 
^neral reports, are sufficient. The diet throughout should be nutritious, 
easily digestible, and For tbe most part liquid. If overfed, the patient 
suffers from indigestion and an aggravation of the intestinal symptoms, 
particularly the diarrhoea; if underfed, the disturbances of nutrition in- 
crease, and convalescenoe will be prolonged. It is desirable to give the 
maximum quantity of proper food that can be assimilated, and not to ex- 
ceed this amount. How much it may be can only be determined by 
careful study of individual eases. During the earlier stages of the dis- 
ease, up to the end of the first week, it is desirable not only that the diet 
of the patient should be very digestible, but it is also important that it 
should bo of only moderate amount. During this time the hyperplasia of 
(ho intestinal glands is taking place, and every possible intestinal irritant 
is to be avoided. Up to this time the tissues of the body retain, in a 
measure, the nutrition of health, and an alimentation restricted in quati- 
tity is free from the dangers that attend it later in the course of the 
attack. After the beginning of the second week as much food is to b« 
given as can be properly digested. 

Milk occupies the first place among fevei^foods, but it is neither to be 
given indiscriminately i[i all cases, nor is it to be given in unlimited 
quantities. Some persons digest pure milk imperfectly apd only in small 
amounts, while others are able to digest as much as two quarts of rich 
milk in the course of twenty-four hours. The first step in tbe digestion 
of milk is the formation of curd. If large, firm ourds form in the stomach, 
milk becomes in fact a solid food. The formation of such curds may be 
in part avoided by the addition of lim^water to the milk, in the proper* 
tion of one part of the former to three or five of the latter, and by ad- 
ministering the milk very slowly and in small quantities at a time. Milk 
may be given raw or boiled, warm or frozen, or it may be coagulated into 
soft curds by means of rennet. Buttermilk is often an exceedingly 
grateful change to patients weary of milk as it is ordinarily administered 
in the course of fever. 

Meat-broths of moderate strength, containing a little barley and 
flavored with vegetable essences, are also to be given. They may be made 
of beef, mutton, veal, or chicken, and should be varied from day to day. 
Sometimes the addition of claret or port serves to overcome the growing 
disgust which this kind of food after a time excites in certain jiatients. 
Meat-juice may also be given, hot, cold, frozen, or in the form of jelly, 
as the patient fancies it. Giamsoup, or oyster-soup, made by okop- 
ping the oysters and the addition of milk, may be oooasionally sulisti- 
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ttiied for the meat-broths. Onoe or twioe a day, coffee or tea, wefl 
diluted with milk, may be administered. If the appetite requires it, a 
moderate quantity of thickened gruel, or arrow-root, or of bread and milk, 
may be given once a day. Some patients appear to do better with au 
occasional meal of such semi-solid food, but in general terms it may be 
said that starchy articles of diet are objectionable. 

Fpod should be administered at intervals of two hours during the day 
and three during the night, the ii^ilk and broths alternating. Where the 
quantity taken at a time is small, or where the prostration is extreme, 
the intervals must be shortened. During convalescence, solid food may 
be gradually resumed, but the diet must for a long time be of a kind 
readily digested. The patient should be warned St the risk attending 
the eating of the seedy fruits, olives, nuts, and similar indigestible sub- 
stances, for many weeks after convalescence is fairly established. 

Alcoholic stimulants form no necessary part of the routine treatment 
of enteric fever. During the primary fever — that is to say, up to the end 
of the second week of the disease — their use, except to meet special indi- 
cations, is probably, in most cases, injurious rather than beneficiaL Dar- 
ing the secondary fever the indications which call for their administration 
are twofold: of these the first is dependent upon the degree of general 
prostration, as particularly manifested by weakness of the heart's action, 
and upon the prominence of nervous symptoms. Thus, a feeble or imper- 
ceptible cardiac impulse, and a correspondingly faint, or almost inaudible, 
systolic sound, call for their administration ; while the evidences of nervous 
prostration usually developed at the same time are only to be successfully 
combated by the abstraction of heat or the administration of stimulants, 
or these two combined. The second indication for the use of stimulants 
at this period of the disease is related to the nature of the intestinal 
lesiop. It is now that the process of sloughing is going on; the fever of 
this period is due to gangrene and ulceration. In accordance with weU- 
established principles of surgery, external gangrene, attended with septic 
fever and general depression, is treated by the free administration of al- 
cohol. The fact that in typhoid fever these conditions arise in conse- 
quence of internal rather than external gangrene, cannot influence the 
indications for treatment. 

Many cases, however, require no stimulation throughout the whole 
course of the attack; a smaller number demand it in the last days of 
convalescence; while still fewer, and these are of the most severe charac- 
ter, call for the alcoholic preparations in greater or less abundance from 
the middle of the second week to the termination of the disease, and 
sometimes well on into convalescence. It is useless to give alcohol in the 
early stage of the disease in the hope of anticipating or of preventing the 
oeourrence of prostration and debility. It is to be prescribed, however, 
as soon as indicated by the severity of special symptoms or the evidences 
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ol general prostration. It is impossible to lay down any general rule as 
to the amount. The quantity should be only as much as is necessary to 
modify the symptoms for which it has been prescribed. The character of 
the systolic heart-sound, the pulse, and the nervous symptoms, are our 
best gruides as to the amount and frequency of its administration. If the 
systolic sound grows more distinct, the pulse slower and the mind clearer 
under its administration, it may be continued or even cautiously increased. 
If, however, the action of the heart becomes more rapid, the delirium in- 
creases, or the drowsiness deepens under its use, it is to be diminished or 
abandoned altogether. The best effects of alcohol are, in most instances, 
attained by from four to eight ounces of spirits, or by from a pint to a 
pint and a half of sound claret, light Burgundy, or champagne,, in the 
coarse of the twenty-four hours. More than this is seldom required. 
Whiskey or brandy may be given in the form of milk-punch or com- 
mingled with water. Under ordinary circumstances an interval of from 
two to four hours should intervene between each dose. In mild cases, 
toward the close of defervescence, when the temperature during remis- 
sions reaches for a time subnormal ranges, great benefit is often derived 
from the occasional administration of small amounts of alcohol in some 
form; sherry, either alone or as wine-whey, is eligible. If the urine be 
albuminous, alcohol is to be given with the utmost caution, and its effects 
upon the amount and character of the secretions must be carefully inves- 
tigated at short intervals. 

HL SPBGIAIi FOKMB OF TRBATMBNT. 

No medicine or method of treatment by which enteric fever can be 
arrested is at present known. Many different methods of treatment have 
been advocated, and innumerable drugs have been lauded, as exercising a 
special favorable influence upon the course of the disease. Bloodletting, 
emetics, laxatives, various astringents, turpentine, have been at different 
periods regarded as useful or necessary in the treatment of this disease. 
Most of them have no longer even a historical interest; a few are occa- 
sionally employed for special purposes. Quite recently Dr. Pepper ' has 
advocated the systematic use of nitrcUe of silver in the treatment of en- 
teric fever. 

He administers this drug in doses of 0.010 — 0.016 gramme (gr. \ — ^), 
for an adult — usually in pill; or, for children, in solution in mucilage of 
acaoia, three or four times daily soon after food. If constipation exist, 
extract of belladonna is given in combination ; if there be a tendency to 
looeeness, a small amount of opium is added. Dr. Pepper states that, in 

' Remacks on some Points in the Treatment of Typhoid Fever, by William Pepper, 
M.O. : Philadelphia MedkaU Times, Febmary 12, 1881. 
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a long leries of cases thus treated, aod in whieb the moat aenipalow 
attention to every detail was obsenred, there has been a rematkable free> 
dom from grave complications and a most gratifying percentage of leoof* 
eiies (uinety-seven per cent.).' Nitrate of silver has been frequently 
employed, in the past, in the treatment of enteric fever,* but never before 
in the systematic manner advocated by Dr. Pepper. Its action is pri- 
marily and chiefly directed against the intestinal lesions. 

The mineral acidsy namely: muriatic, phosphoric, and sulphuric, ait 
largely used in this country. One or another of these, abundantly diluted, 
and flavored with lemon-syrup, or orange-peel syrup, makes an agreeable 
drink ; they are generally thought to exercise a favorable influence upon 
the course of the disease, and they should always enter, as Professor Flint 
suggests, into the treatment, inasmuch as they in no wise conflict with 
other therapeutic measures. 

Calomely at one time given because of its supposed antiphlogistic in- 
fluence upon the intestinal lesion, has recently again come into use in 
Germany in the treatment of enteric fever. Many observers agree in the 
statement that, given occasionally during the first week, it not only favor- 
ably influences the course of the disease, but that it has also a tendenej 
to shorten its duration. It may be given in 0.5 gramme doses (gr. vijss.) 
on alternate days during the first week ; if the temperature be high, this 
dose- may be repeated on successive days. Liebermeister gives three or 
four 0.5 gramme doses during the first twenty-four hours of the treat* 
nient. The diarrhoea at first increases, but soon subsides, and is after- 
ward less troublesome. In most, but not in all cases, the first doses are 
reported to have been followed by a distinct but transient lowering of 
temperature. Moderate ptyalism occurred in some of the cases in iHiich 
it was deemed necessary to repeat the dose on successive days. 

Iodine in the form of potassium iodide, in doses of 1.3 — 4.0 grammes 
(gr. XX. — Ix.) during the twenty-four hours, or of Lugol's solution, gtt. 
iij. — v., 8. q. s. h., has also been thought to exercise a special favorable in- 
fluence upon enteric fever. Liebermeister states that, in more than two 
hundred cases, iodine thus employed produced no marked effect- on the 
course of the fever, the temperature showed no important departure from 
the ordinary course, the intestinal symptoms were but little modified, 
although in some instances they seemed to be slightly improved, the 
iodine eruption did not occur, and coryza appeared in only one light case. 
The death-rate in these cases was, however, notably lower than that in 



* It is to be regretted that these oases have not been tabulated^ and that Dr. Pep- 
per*B paper oonv^s no definite information as to their charaoter or severity^ or as to 
whether they ooonrred in hospital, or in private practice, or in both. 

'See Mnrohison : The Continued Fevers of Great Britain. Second editioD. Lon- 
don. 1878. Pp. 652, 653. . . 
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I xitfaer oases treated at the same time, and in all reB[>ectti in the same mati- 
' Iter, with the exception of the use of the iodine. The following t&blit 

sbons the perceiitugu of mortality, those uases nut being included wbiuh 
proved iatal within six days after their admission to ihe hospital: 

I 0— "■» , "">'■ '"S^."' 

I Treated non-speoifically ... ^35 47 13."-i 

I Treated with calomel 31(1 lU 6.8 

Treated with iodine 229 25 10.1) 

ill this country Professor Bartholow has used, apparently Willi ileuided 
nuccess, the following modification of the iodine treatment : 

' 5. Tinct. iodinii K.OO c..-. ti.3ij. 

^^^ Acid, carbolic 4.00 c.r. H. 3 j. 

^^^^ AL Sig. — 1 to 3 drops three times a day. 

7A^ antiptjretia treattneiU consists of the systematic employment of 
measures to reduce the temperature of the body. In view of the fact 
that by far the greater number of fatal cases of typhoid fever die from 
the direct or indirect effects of tlie prolonged high temperature, this 
plan of treatment has much to recommend it upon theoretical grounds. 
The oonuurrent testimony of those observers who have applied it system- 
aticaJly to largo numbers of cases points to substantitil practical results, 
both in mitigating the severity of the symptoms, and in notably reducing 
the mortality. Tiie principle upon which it is based is by no means new. 
From the earliest days of medicine the reduction of tlic temperature has 
at all times been looked upon as one of the most important indications in 
the treatment of fever. The main point in the management of enteric 
fever is to control the temperature. The measures by which this can be 
aooomplished are hydrotherapy, quinine, the salicylates, and digitalis. 
These are capable of depressing the temperature for a more or less ex- 
tended period; their systematic employment in such a manner as to con- 
trol the febrile movement throughout the attack constitutes what la 
teobaioally known as the antipyretic treatment. 

The cold-water treatment was first systematized by Dr. .lames Ourrio, 
of Liverpool (17!)T), who used it in febrile affections, according to certain 

He employed, as a rule, cold affusions, frequently repeated, and oooa- 
sionally cold baths. His method was atlopted by many physicians, and 
soon oame into extensive use both in England and on the continent, in 
the treatment of many febrile affections, ttiid especially in the manage- 
insnt of typhus and typhoid fever, and scarlatina. It gradually fell into 
neglect and was for a long time almost forgotten. The cold-water treat- 
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merit of fevers was revived by Dr. Ernst Brand, of Stettin (1868), id4 
rapidlj came into use in Germany, Austria, and Switzerland. 

The methods of hydrotherapy are various. Cold water may be so a^>- 
plied as to reduce the temperature, by means of the cold bath, the gradu- 
ated bath, cold affusions, cold packing, cold compresses, and cold sponging. 
These methods vary in their effects, and different methods are applica- 
ble to special cases ; but that one of them is to be preferred by which 
the desired end is reached with the least inconvenience to the patient. 

Tlie cold hath is, for general use, not only the most effective, but it is 
also the least troublesome to apply. The following is the plan employed 
by Licbcrineister at Basle; it differs but little from that generally in 
vogue elsewhere upon the continent, and that now practised by Dr. Cay- 
ley id London. 1 am not aware that the treatment of enteric fever by 
cold bathing has been practised with the same degree of system and 
vigor, and upon an extended scale, by any observer in America. 

" For adult patients the full-length cold bath, of 20° C. (68° F.) is to 
be prepared. The same water can be used for several successive baths 
for the same patient; the bath-tub remains standing full, and the water, 
representing about the temperature of the room, answers the purpose 
without change. The duration of the bath should be about ten minutes. 
If prolonged much beyond that, it becomes unpleasant to the patient, 
and may even prove' injurious to him. If feeble persons are much affected 
by the bath, remaining cold and collapsed for a long time, the duration 
ahould be reduced to seven or even to five minutes. A short, cold bath 
like this, will have a much better effect than a longer one of lukewarm 
water. Immediately after the bath the patient should have rest; he is, 
therefore, to be wrapped up in a dry sheet and put to bed. (The bed 
may with advantage be warmed, especially at the foot.) He should be 
lightly covered and given a glass of wine. With very feeble patients it 
is well to begin with baths of a higher temperature, say 24** C. (75° F.); 
but a less decided effect will follow. In such cases the method of Ziems- 
sen is to be especially recommended, if the surroundings permit. A bath 
of 35^ C. (95° F.) is at first employed; cold water is gradually added 
until the temperature of the bath is reduced to 22.2° C. (72° F.), or be- 
low. These baths should be of longer duration.'* 

In severe cases the temperature is taken every two hours, day and 
night. As soon as 39.5^ C. (103.1^ F.) in the rectum, or 39° C. (102.2** 
F.) in the axilla, is reached, the bath is given. Individual peculiarities 
are to be regarded. It may be advisable to give the bath before the tem- 
perature runs quite up to the heights above mentioned, or to give a bath 
of shorter duration, or of warmer temperature, or the gradually reduced 
bath of Ziemssen. 

The aim of this plan of treatment is to keep the temperature during 
the whole course of the disease within the bounds of a moderate fever 



heui. This cauiiol be accomplished by one balh or by a few b&ths. If 
tbe treatmeril be systematictilly carried out, from four to oi^ht batbs in 
iho oourse of twenty-four houra will in ordinary oftsea be neoeasary. In 
very severe cuscti I.iebermeister has re)ieitted the baths every two hours, 
so that twelve baths have been given every twenty-four hours, and in 
some instances the tmuiber of baths required by a patient during his en- 
tire illness has exceeded 3(H>, Ij^auh bath ought to cause a reduction of 
temperature of 1° — l.CG" C. ("i'^-li" V.). If the teniptrature be not modi- 
fied to this extent, the following baths should be colder or longer. It is 
not necessary to take the temperature in the bath, for the reaspn that it 
continues to fall for some time afterward; it should be taken about half 
an hour afior ihe removal nf ihe patient fruin the bath. In children the 
baths may be made warnitir and of (shorter duration. In eases marked 
by great nervous depression with only a. moderate elevation of tempera- 
ture, cold bnllis of short duration, or cold affusions, are recommended for 
their stiinitlalitig effect on the nervous system. 

The graduated bath is particularly useful in the treatment of children, 
and where the oold baths are inadmissible, as in aged persons, or ihoae 
suffering from disease of the heart or lungs, and in cases of extreme proS' 
t rati on. 

Colli {^'iigioii is regarded by the advocates of the antipyretic treat- 
ment as of inferior value in reducing temperature. It is, however, more 
pleasant to the patient, and may be employed in eases where hatha 
are inadmissible, ur where a stinuilating effect upon the nervous aystem 
is desired. 

Cold pack* are also inferior to bathing as a means of reducing tem- 
perature. They are usually well borne even by feeble patients, and nro 
particularly applicable in the treatment of children, to whom they may 
take the place of baths. They are very troublesome to apply. The bed 
being protected by a gum cloth, the patient in thoroughly wrapped in 
a sheet wrung out of cold water, the face and feet alone being left free; 
he is then lightly covered with a blanket. A course of four consecutive 
packs, of ten to twenty minutes' duration each, is said to be about equiva- 
lent in its effect upon the temperature to a single cold bath of tea 
minutes. 

CoU <■ontpreiisr.li give rise to local lowering of temperaturi^, but faava 
no great influence on the general heat of the body. 

Cold aponsfinff has but little influence upon the internal temperature; 
it therefore cannot be regarded as entering into the antipyretic treat- 
meat, properly so called. It is useful for purposes o' ' " 
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ment, mcL in partioular to the cold baths, are hemorrhage from the boweli^ 
great feebleness of the circalatioDy and coldness of the extremities and 
surface of the body, with high internal heat. This method of treatment 
is also inadmissible in subjects advanced in years, and in those suffering 
from chronic bronchitis, pulmonary emphysema, and organic disease of 
the heart. Dr. Oayley does not regard albuminuria as a contraindica- 
tion. 

Among the medicines capable of reducing the temperature of the 
body, quinine occupies the first place. In order to secure its full effect 
it must be given in large doses. It is useless to give small doses at con- 
siderable intervals. From 1.3 to 2.6 grammes (gr. xx. — xl.) are necessary 
to produce a decided fall of temperature in an adult. This amount should 
be administered within the space of an hour, 0.5 gramme (gr. vijss.) being 
given every ten minutes until the full dose is taken. A decline of 1.6^ — 
2.2° C. (3° — 4** F.) usually follows in the course of from six to twelve 
hours. As the effects of the medicine pass off, the temperature gradually 
rises again, but does not usually attain its original height until the expi- 
ration of twenty -four hours. It is best given at night, some time after 
the evening exacerbation has reached its heiglit, as the effects are more 
marked upon a falling than upon a rising temperature. It may be ad- 
ministered in powder or in solution, and should be followed by small 
amounts of hot broth. If vomiting occur, quinine may be administered 
in small enemata along with opium. Symptoms of cinchonism usually 
follow, but they are less marked than after similar dos^s in afebrile dis- 
eases or in health. Among the more constant effects of large doses of 
quinine is profuse sweating. 

T?is salicylates J given in large doses— 4.0 — 6.9 grammes (gr. Ix. — cv.) 
in the course of twenty-four hours — rapidly and powerfully depress the 
temperature. Sodium salict/lafe has come largely into use in the treat- 
ment of typhoid fever in Germany. Its administration in large doses is 
sometimes followed by gastric disturbances, increase of diarrhoea, and a 
tendency to hemorrhage. It also appears to exert an unfavorable influ- 
ence upon the kidneys, occasionally manifested by an increased tendency 
to albuminuria. The chief objection to this medicine relates to its de- 
pressing effects upon the circulation. 

r ' JMgitaliSy administered in full doses, is also capable of depressing the 
temperature in typhoid fever. For this purpose 0.666 — 1.3 grammes (gr, 
X. — XX.) are recommended to be given in divided doses extended over a 
period of about thirty-six hours, and followed by a full antipyretic dose 
of quinine. By this procedure a complete intermission can be produced, 
^v€n in severe and obstinate cases, where quinine alone has but little 
effect upon the temperature. Digitalis, both in substance and in the 
form of the infusion, is often badly borne by the stomach; it is inadmis- 
sible where the action of the heart is feeble, the rule for its administra- 
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tion in «nteTio fever being exaully opposite U> that \viiii. 
uw in the treatment of organic diseases of the heart. 

The uivooatea of the antipyretic treatment of enteric fever claim thai 
under ils use not only Is the mortality greatly reduced, but that, to use 
rhe words of Liebermeister, llie entire appearance and bearing of patients 
is such that tlie old picture of a typhoid fever patient is no longer to be 
seen, and thai the disease has in fact lost a great part of its lerrora. 
ThiB observer informs us that, in the hospital at Basle, there were treated 
upon the expectant plau, betvFeeu 1843 and lt>04, 1,71S cases of typhoid 
fever; of these 4C9, or 27.3 per cent., proved fatal. From IStiO to Septem- 
ber, 18Ct}, there were treated, under an incomplete antipyretic plai 
patieuts; of these 150, or lH.'i per cent., died. Between Septemi>er, IStifi, 
and 1872, there were treated, by the antipyretic plan sysleiuatically car- 
ried out, 1,121 cases; of these 93, or 8.2 per cent., died. After the elimi- 
nation of certain errors in these statistics, he concludes that the mortality 
under the antipyretic treatment is ten or eleven per cent, again^it a mur- 
t»]ity of twenty-live or thirty per cent, under the expectant plan. In the 
liOBpital at Kiel, ih* mortality under the antipyretic plan, as pursued by 
Jurgensen, was 3.1 per cent.; that under the expectant plan, between the 
years 1850 and 18C1. waa 15.4 per cent. lu the military hospiUl at Stet- 
tin, the mortality under the itntipyretio plan was 4 per cent.; under the 
expectant plan, 25.6 per cent. 

Dr. Brand found that, of 8,141 cases treated antipyretically, GOO died, 
making a mortality of T.4 per cent. 

In by far the greater number of enteric fever eases, as the disease is 
known to American physicians, the systematic antipyretic treatment, by 
means of cold baths, is clearly unnecessary by reason of the mildness of 
the pyrexia; in many others it is clearly inadmissible, and in all cases it 
is difficult of application, re(|ULritig a degree of attention and a uunilier 
of trained assistants not always available In hospitals, scarcely ever to be 
Iteoured In private practice. To these causes is doubtless largely due the 
fact that It has not come into use to any considerable extent In this coun- 
try. Prejudice in the minds of the people, and perhaps also among 
medical men, contributes to the opposition to this methoil of treatmrnt. 
Even the suggestion of a modilied antipyreiic treatment, necessary to 
Bave life, too often encounters the decided opposition of ihn friends of the 
patient, who look upon cold compresses, the pack, or thf ilouche, as add- 
ing to the horrors of the situation. Moreover, those physicians who are 
favorably impressed with the accounts of this treatment and its results, 
©liter into half-way measures at a late pi^riod of the disease, witliout the 
CUflrgy and enthusiasm necessary to the realisation of its \>eel effects. 

With reference to the reduction of temperature by means of drugQ, 
And especially by means of large doses of quinine, the way is clearer, and 
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this praotice is growiog in favor in America. F*or my own pait, I look 
upon large doses of quinine, at intervals of forty-eight to aevonty-two 
hours, as an essential part of the management of all cases in which the 
evening temperature rises above 40° C. (104** F.). 

IV. THX BZFBCTAirr TRBATMXMT. 

The expectant or rational treatment of enteric fever is that generallj 
employed at the present time. Notwithstanding the diminished mortality 
following the employment of the antipyretic treatment in Grermany, it 
has never been generally introduced in France, Great Britain, or the 
United States, and the physicians of these countries for the most part 
still adhere to the expectant or the modified expectant plan. This method 
of treatment is based upon the knowledge that enteric fever, like the 
other acute infectious diseases, is of definite duration and cannot be cut 
short, that is to say, cured, by therapeutic measures. The patient, once 
having become the subject of the infection, must pass through the sue- 
cessive stages of the fever before he regains his health. If then life can 
be maintained for a definite time and no serious complication or sequel 
remains, recovery will take place. The patient is to be carefully watched, 
he is to be placed under the most favorable hygienic conditions, disturb- 
ing and injurious influences are to be prevented or removed, and efforts 
are to be made to combat unfavorable symptoms and to avert complica- 
tions. The successful management of enteric fever upon this plan pre- 
supposes on the part of the physician an intimate knowledge of the course 
of the disease, of the relative importance of the symptoms, of the order 
of their appearance and their duration, and a familiarity with the anu> 
tomical lesions, the connection between the lesions and symptoms, and 
the complications that are Hkely to arise. 

Absolute rest in bed, intelligent and careful nursing, a restricted diet, 
cleanliness of the person and the bedding, and ventilation, form the basia 
of the treatment. ** 1 f," in the words of Jenner, the most able, as well 
as the most recent advocate of this method, f' medicinal in addition to 
hygienic treatment is required, it is because special symptoms by their 
severity tend directly or indirectly to give an unfavorable course to the 

disease My experience has impressed on me the conviction 

that that man will be the most successful in treating typhoid fever 
who watches its progress, not only with the most skilled and intelligent, 
but also with the most constant care, and gives unceasing attention to 
little things f and who, when prescribing an active remedy, weighs with 
the greatest accuracy the good intended to be effected against the evil 
the prescription may inflict, and then, if the possible evil be death, and 
the probable good short of the saving of life, holds his hand.*' 

The special symptoms that are apt to give an unfaTorable course U» 
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the disease are to be treated for the most part in accordance with the 
general principles of therapeutics. Some of the symptoms, complications^ 
and sequels are best managed in accordance with the following rules of 
practice : 

V. THE TRBATUBNT OF SPBOIAIi SYMPIDMS, OOMPLIOATIONS, AMD SBQUSLS. 

Iltadaolie occasionally causes the patient considerable distress in the 
«arly days of the attack. It generally requires no special treatment, and 
subsides spontaneously about the middle of the second week of the dis- 
ease. Absolute quiet, darkening of the room, and local applications, 
sometimes cold, sometimes warm, are, as a rule, all that is necessary to 
control it. 

Sletplessiiess is occasionally an important symptom in the early stages 
of the disease. Like the headache, it commonly disappears or d^inishes, 
without special treatment, some time during the course of the second week. 
This, however, is not always the case. Sleeplessness is occasionally per- 
sistent and exhattetiug. It then becomes necessary to treat it. During 
the primary fever potassium bromide and chloral yield the most satis- 
factory results. They may be used either in combination or separately. 
In the personal experience of the writer, chloral alone, in moderate doses, 
has proved adequate to overcome this symptom in most cases, and its 
administration has been unattended by cardiac depression or other un- 
favorable effects. 

If other hypnotics fail, opium in sufficient doses will secure sleep, 
lliis drug and its preparations, in doses sufficient to induce sleep, must 
be regarded as objectionable during the early stages of the disease, on ac- 
count of its unfavorable influence upon digestion and the secretions — an 
influence not wholly obviated by the hypodermic use of morphia. After 
the middle of the second week, that is to say, during the secondary fever, 
opium becomes at once our most efficient and safest means of controlling 
prolonged sleeplessness and excitability, and its use in fever dependent 
upon gangrene and sloughing is in accordance with well-established prin- 
ciples of surgery. In the later stages of the disease, chloral is, by reason 
of its depressing influence u{>on the circulation, even more objectionable 
than is opium in the early 'stages. 

Somnoleneey stupor, and delirium are to be treated by stimulants and 
the abstraction of bodily heat. In the treatment of these symptoms, 
alcohol stands first and almost alone among the stimulants ; spirits of 
ddoTofonn and camphor are of use ; ammonium carbotiate is of inferior 
value, and has been objected to on theoretical grounds, as being liable to 
increase the alkalinity of the blood. It is frequently used in the treat- 
ment of pulmonary complications. If delirium continue or coma threaten, 
great benefit is often derived from the local application of cold to the 
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head, by means of either the oold douche, or an toa-cdyp. If the brain- 
symptoms are specially severe, the head may be shaved, and bUsten may 
be applied to the nape of the neck or to the temples ; these measures 
are of doubtful value, and are only to be resorted to iu desperate oases. 
The lighter forms of disturbance of the functions of the brain, as somno- 
lence and transient delirium, do not call for special measures of treatment. 
They are often relieved, to some extent, by coffee. 

T^enior is an important symptom. It indicates extreme prostration. 
Sir William Jenner has called attention to the fact that tremor, out of a)l 
proportion to the other signs of nervous prostration, is to be looked 
upon as a sign of deep ulceration of the intestines. A small, deep sloughy 
the separation of which is especially liable to give rise to intestinal hemor- 
rhage or perforation, will often occasion great tremor. Tremor of this 
kind is to be treated with full doses of alcohol and opliauy not only for 
their gei^ral effect upon the nervous system, but also with a view to their 
local effects in limiting sloughing and ulceration. 

Dryness of the tonguCy and the accuniulatio?i of aordes upon the teeth 
and g^ms, are to be obviated by the frequent administration of fluids or 
by pieces of ice allowed to dissolve iu the mouth. The patient, if able 
to do so, should rinse his mouth frequently with pure water, or water 
containing small quantities of claret, aromatic vinegar, or tincture of 
myrrh. 

DiarrhceUy so long as the stools are of moderate amount and do not 
exceed in number three or four in the course of twenty-four hours, does 
not call for special treatment. If, however, the passages are copious or 
very frequent, the strength of the patient is endangered, and it becomes 
necessary to control them. Sometimes diarrhoea is due to errors in diet, 
such as the use of solid food, or of excessive amounts of food, particularly 
milk and the strong animal broths, and abates upon the correction of such 
errors. It may arise in consequence of the patient's drinking excessive 
amounts of fluid, which passes through the bowel without being absorbed, 
and stimulates excessive secretion from the intestinal nmcous membrane 
(Jenner). In the absence of these causes, diarrhcea is to be attributed to 
catarrhal inflammation of the intestinal mucous membrane. It is best 
treated by bUinuth carbonate or subnitratey in large doses, 1.3 gramme 
(gr. XX.) s. q. quartii vel sexta hora. To these powders may be added, if 
necessary, opiuin in 0.01 — O.OIC gramme (gr. \ — J) doses, or deodor- 
ized laiidanuvi in doses of from three to five drops. Other astringents, 
such as abwiy sugar of lead, nitrate of silvery timniny catechuy and kinOy 
either alone or in combination with oplutHy arc recommended for the 
control of the diarrhoea. It is more satisfactorv at the bedside to use 
one or two efficient remedies, than to resort to a number of uncertain 
drugs; and in bismuth freely given, or in opium in repeated small doses, 
either by the mouth or by enema, or in these two remedies combined, will 
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If the stools be fetid or hig-hly arnmuiiiacal, .lemier reoommenda the 
occasionSil a dm in ist ration of a teaspooiiful of chareoal — animal oharcoal 
Iwing preferred, and CRre being taken that it is in impalpable powder. 
Creosote and carbolic acid are also of sen-ice. 

Cmutipalion occasionally occurs. If it bu but slight, it is often due 
to the abaonce of extensive intestinal lesions and tlio catarrhal inHamma- 
tion with which such lesions are associated. Hence, in niitd caeca slight 
constipation requires no treatment beyond the occasional administration 
of small doses of calomel ot cimlor-oil, or the juice of art orange. Con- 
stipation may, however, be due to torpidity of the large intestine, the 
fecal matter being retained for a long time and the stools being hard 
and dry. Under these circumstances a sort of secondary diurrhcea, due 
to irritation of the lower bowel by the retained fecal matter, may arise. 
This form of diarrhcea is attended with a feeling of local distress and 
tenesmus, which are unu.suul in enteric fever, and will be promptly re- 
lieved by the removal of its cause. Prolonged constipation is by no 
means to be taken as an indication of moderate intestinal lesions; on 
the contrary, deep ulceration of one or more of Peyer's patches is not 
only frequently associated with constipation, but, by its paralyzing in- 
fluence upon the intestine, it is very often the cause of constipation. 
Aperients administered by the mouth are therefore to be shunned, lest 
by inducing peristalsis they forcibly detach a deep slough, or otherwise 
mechanically give rise to perforation where the sloughing extends to, or 
implicates the serous coat of the intestine. Large enemata are also at- 
tended with danger arising from their liability to set up energetic peri- 
staltic movements, which may extend to the lower part of the ileum. The 
constipation of enteric fever is most safely and satisfactorily treated by 
the daily administration of small enemata of strong, warm soap-suds or 
of thin gruel. 

TympaJiij is present to a greater or less extent iu almost all cases. 
It mav be due to deficient power of expidsion, or to an undue generation 
of gas in the intestine, and reaches its maximum, as a general rule, during 
the latter part of the third, or i ti the fourth week of the fever ; for at this 
period the causes that produ'e it are fully developed. These causes are: 
first, sloughing and ulceration of the iiilestine, which in itself, if deep, is 
sufficient to cause paralysis; second, general prostration leading to defi- 
cient contraction alike of the intestinal walU and of the abdominal mus- 
cles; and third, alteration in the character of the digestive fluids, which, 
no longer possessing the antiseptic properties of health, pennit the speedy 
decomposition of the intestinal contents. Flatus accumulates in part in 
the small intestine, but chiefly in the colon; it varies from an amount 
scarcely greater than that of heallli to enormous ubdaniinikl distention. 
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interfering with the play of the diaphragm^ and, by the outward pressure 
of the accumulated gas within the gut, adding to the danger of perfora- 
tion. The indications for the treatment of this symptom are twofold; 
the first have reference to the loss of nerve-energy, and call for increased 
stimulation. The second have reference to the nature of the food, and 
the arrest of the gas-generating decomposition of the intestinal contents. 
Thus, alcohol is to be given, or, if already employed, the amount is to be 
increased. Turpentine^ camphor y and minute doses of opiutn may be 
added to the treatment; the abdomen should be gently rubbed with the 
hand alone, or with turpentine, at short intervals, or turpentine stupes 
may be applied. Clmrcoal is to be administered with a view of prevent- 
ing decomposition of the intestinal contents, and only such food is to be 
given as will probably leave little or no residue to undergo decomposi- 
tion in the intestine. At the same time papain is to be administered 
along with the inifieral aciils. , If the amount of flatus in the lai^ in- 
testine be excessive, paralysis from over-distention may arise. It may 
then become necessary to carefully introduce into the bowel an oesopha- 
geal tube with a view of mechanically removing a portion at least of the 
accumulated gas. 

If constipation coexist with tympany it is to be relieved by the ad- 
ministration of small enemata, such as have been described above, or with 
the addition of turpentine^ once or twice a day. Suddenly developing 
tympany is sometimes a symptom of peritonitis. 

Intestinal hemorr/iof/ey if it be slight, does not call for other meas- 
ures of treatment than the most absolute rest of the patient, the restric- 
tion of his diet to substances capable of being most readily digested and 
absorbed in the stomach and upper intestine, such as essence of meat in 
small doses, wine-whey, koumiss, etc., and opium in moderate doses, either 
by the mouth or by enemata. Food and drink are to be iced, and lumps 
of ice held in the mouth and swallowed. The action of the bowels is to 
be as far as possible controlled. 

If the loss of blood be profuse, the danger becomes imminent, and more 
active measures are to be promptly resorted to. In addition to cpiuniy 
the remedies to be mainly relied upon are gallic acid, turpentine, and ergot. 

Murohison states that in his practice the following mixture was, dui^ 
ing many years, almost invariably successful for arresting the bleeding: 

5. Acid, tannic 0.66 grm. gr. x. 

Tinct. opii 0.66 c.c. Tit x. 

Spirit, terebinth 0.99 TR xv. 

Muoilag 8.00 3 ij. 

Tinct. chloroform 1.33 TR 3tx. 

Aq. menth. pip ad. 32 1 j. 

M. ft. haust. s. (]. s. h. 
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Mrffotine may be injected hypodermioally in doses of 0.66 grm. (gr. x.) 
at intervals of half an hour or an hour, until the evidences of bleeding 
cease. An ice-bag or bladder, filled with broken ice mixed with bran, is 
to be applied to the abdomen. It is not to be hoped that any direct local 
effect upon the intestinal lesions will follow the use of the astringent pre- 
parations of iron either by the mouth or by the rectum. 

Peritonitis^ whether due to perforation of the intestine or to other 
causes, calls for the free administration of opium. To an adult, as much 
as 0.133 gramme (gr. ij.) may be given at once, followed by half that 
amount every second or third hour until moderate stupor is produced. 
For at least a time no nourishment, excepting concentrated meat-juices, 
a spoonful at a time, and brandy and water in not larger amounts, is to 
l>e administered. The abdomen may be smeared with a mixture of equal 
parts of sweet oil, laudanum, and turpentine, or warm fomentations or 
turpentine stupes may be applied to it. Better than these, however, is 
the application of large, thinly spread mush or flaxseed poultices well 
smeared with lard. The Germans recommend ice-bags and ice-poultices. 

If opium be not well borne by the stomach, morphia is to be adminis- 
tered hyp<xlermically. Should the patient^s life be prolonged, it is of the 
utmost importance that the bowels be confined as long as it is possible to 
keep them so. In most cases a movement will take place at the end of 
several days, even under the continued use of opium; otherwise, after all 
evidences of peritonitis have subsided, small, lukewarm enemata may be 
cautiously employed. 

In enteric fever palpation of the abdomen is to be practised with 
great caution, on account of the danger of exciting peritonitis, of causing 
perforation, or of rupturing the spleen. 

I%e suprapubic ret/ ion is to be examined by palpation and percussion 
twice daily as a matter of routine, and whenever necessary the catheter 
is to be employed. 

Frequent exploration of the chest by the methods of physical diagno- 
sis is necessary; complications capable of determining a fatal result may 
be arrested by the prompt detection and treatment of pulmonary lesions 
attended by insignificant subjective symptoms. 

Hypostatic congestion is to be prevented by guarding against the 
heart-failure to which it is chiefly due. The control of temperature and 
the use of stimulants constitute the most important means to this end. 
Digitalis is a dangerous remedy in the feebleness of the heart due to the 
acute granular degeneration occurring in the continued fevers, and is to 
be administered with great caution. The patient^s position is to be 
changed from time to time, with a view of preventing hypostasis, and he 
18 to be instructed to oooasionally take three or four deep inspirations. If 
congestion ooeur, the oooasional application of turpentine stupes to the 
chest is of great adTantage. 
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Hed^ores are to be prevented by frequent change of position, and 
the removal of pressure by means of cold-water bags or air-oushions* 
Scrupulous cleanliness and care with regard to the bed are important. 
So long as the skin is sound, the parts especially subjected to pressure, 
and therefore liable to gangrene, are to be frequently bathed with equal 
parts of alcohol and lead-water. If erosions appear they are to be treated 
in accordance with general surgical principles. Bartholow regards a 
mixture of equal parts of copaiba and castor-oil as the best dressing for a 
bed-sore. 

Other complications and sequels are to be treated in accordance with 
general therapeutic indications. 

YL THE MANAGEMENT OF THE PATIENT DUBINO GONV AIiBBCEKCE. . 

During the early days of convalescence the temperature remains labile, 
and abrupt recrudescences of the fever are apt to arise from slight causes. 
It is therefore important that the patient be cared for assiduously lor 
some time after defervescence is complete. For at least a week, morning 
and evening temperature observations should be taken; and during this 
time the diet is to be restricted to milk, eggs, custards, farinaceous foods, 
light puddings, and animal broths or jellies. The visits of friends are to 
be limited both in number and duration. Undue exertion, even within the 
limits of the chamber, is to be carefully guarded against, and all conver- 
sation upon business affairs, or other matters liable to give rise to excite- 
ment or to depressing emotions, is to be avoided. At the end of a week, 
solid food, and particularly meat, may be resumed; but the effect of such 
changes of diet upon the temperature and general eondition of the patient 
is to be carefully watched. 

The liability to intestinal hemorrhage, perforation, or a relapse, are to 
be constantly borne in mind, and for a long time the patient's diet is to 
be restricted to articles of a readily digestible character. If diarrhoea 
persist, it is to be treated by bismuth and small doses of opium, either 
alone or combined with the mineral acids; if there be a tendency to con- 
stipation, simple enemata may be employed for its relief. Laxative 
medicines, with the exception of castor-oil in small doses, are inadmissi- 
ble. Milk-punch, egg-nog'g, and wine, are often of service during conva- 
lescence; but, in the case of young persons, or of those not in the habit of 
using alcoholic beverages previous to their sickness, it is important to 
wholly dispense with alcohol as early as possible. Quinine, iron, and ood- 
oil, are to be employed if the convalescence be tardy and ansBmia peraisU- 
A brief sojourn at the sea-shore is not less agreeable than useful; the 
patient gladly escapes from the apartment which has been the soene of 
his tedious illness, and finds change of air and of soene invigorating alike 
to body and mind. 



V. 



TYPHUS FEVER. 

DsFiNiTiON. — A specific febrile disease of from ten to twenty-one-— 
nsually fourteen— days' duration, highly contagious, arising under 
circumstances of general destitution and overcrowding, and pre- 
vailing in more or less extensive epidemics. It is characterized by 
sudden invasion; great and early prostn^tion; a dull, flushed face; 
injected conjunctivae; wakefulness, with mental torpor and confu- 
sion, passing at the end of the first week into delirium, which may 
be active and noisy, but is commonly low and wandering; stupor 
tending to coma; tremors and involuntary evacuations; a furred 
tongue, soon becoming dry and brown; in most instances, constipa- 
tion; a copious rash appearing between the middle and the end of 
the first week, disappearing upon pressure at first, but speedily be- 
coming persistent, and often associated with petechisB. After 
death no specific lesion ; the blood is broken down, the heart and 
voluntary muscles are degenerated and softened, the internal organs 
hyperaemic. 

Stnontics. — ^True Typhus: 

Febris pestilens; Parish Infection; Infectious Fever; Pestilential 
Fever; Der ansteckende Typhus; Typhus contagieux; Tifo conta- 
gioao; Contagious Fever; Contagious Typhus. 

Febris epidemica; Epidemic Fever. 

Morbus pulicaris; Febris purpurea epidemia; Febris stigmata; Febris 
petechialis; Typhus exanthematicus; La pourpre; Fleckfieber; Das 
Fleckenfieber; Das exanthematische Nervenfieber; Febbre petecchi- 
ale; Spotted Fever; Petechial Fever; Petechial Typhus; Typho-rube- 
oloid. 

Typhus comatosus; Brain Fever. 

Febris asthenica; Fi^vre ataxique; Fi^vre adjmamique; Adynamic 
Fever. 

Febris putrida et maligna; Synochus putris; Febris maligna pesti- 
lens; Febris continua putrida; Fi^vre putride et maligne; Faul- 
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fieber; Febbre putrida; Putrid Malignant Fever; Putrid Continual 
Fever. 

Pestis bellioa; Typhus bellicus; Morbus castrensis; Febris militaris; 
Typhus castrensis; Typhus des camps et des armies; Die Kreigspest; 
Camp Fever. 

Typhus carcerum; Febris carceraria; Maladie des prisons; Jayle 
Fever; Jail Distemper. 

Fi^vre des hdpitaux; Malignant Hospital Fever. 

Febris nautica; Ship Fever; Infectious Ship Fever; Ochlotio 
Fever. 

Catarrhal Typhus; Irish Ague. 

The foregoing are some of the many names by which the fever under 
consideration has been known and described. For a more complete list 
the reader is referred to the pages of Murchison.' They are variously 
derived from the contagious character of the f ever, its prevalence in epi- 
demics, the eruptions, the presence of cerebral symptoms, the adynamia 
which attends it, its supposed putrid character, and its malignancy; or* 
from its prevalence in armies, in camps, in hospitals, in prisons, in ships. 
Ochlotic (^x^^> * crowd) is an adjective of modem application, derived 
from the supposed mode of origin of the fever in overcrowding. 

Typhus (tu^o$, smoke), used by Hippocrates to define a confused 
state of the mind, with a tendency to stupor, expresses a prominent con- 
dition of the disease. It was first used to desig^te certain forms of con- 
tinued fever by Sauvages in 1760. Within the last forty years it has 
been employed by English writers in a more restricted sense, to desig- 
nate the particular specific fever which is the subject of the present arti- 
cle. Among continental writers it is still adapted to a vaguely defined 
group of the continued fevers. 

Historical Sketch. 

According to Hirsch,* it must remain uncertain whether the pestilence 
prevailing in Athens at the time of the Pelopohnesian war, and described 
by Thucydides, was typhus fever or not. Equally uncertain is the nature 
of the numerous epidemics of contagious fever which occurred in differ- 
ent parts of Europe during the first fifteen centuries of the Christian era, 
many of which have been supposed by some authors to have been typhus 
fever. The descriptions of the historians and of the physicians who chroni- 
cled them, are alike wanting in precision. The first satisfactory account 
of typhus dates from the year 1501, when, according to Fracastorios, it 
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spread from Cyprus into Italy as a new, uiiiiei 
physicians, altogether unknown disease. For I 

prevailed in Italy. If, says Hirsch, we may place confideuce in the phy- 
sioisns and historians of that period in the different countries of Eurojjo, 
wfl are compelled to believe that, in the beginning of the sixteenth cen- 
tury, typhus fever (Exanthematische Typhus) had for the first time at- 
tained general prevalence over the continent. By the middle of this cen- 
tury it had become, in connection with the plague, the predominant form 
of epidemic disease. At that time the movements of annies and military 
enterprises contributed, as in fact they have at all periods, greatly to its 
development and extension; but during that and the two following cen- 
turies it appears also as the abiding form of continued fever in every 
country of Europe, in all states of society, and as playing, under many 
different names, the most prominent part among epidemic diseases. As 
Murchison well says: " A complete history of typhus would be the history 
of Europe for the last three and a half centuries." CVinsult his work for 
a very full and satisfactory account of the epidemics that have been the 
subjeots of general and medical history, and for an exhaustive bibliogra- 
phy of the whole subject. The brief outline of the following pages is 
based priticipally upon the works of the authors already named — Hirsch 
and Murchison, 

III the years 1550-54, a petechial fever prevailed in Tuscany and de- 
stroyed upwards of 100,000 persons. In 1557, typhus was widely preva- 
lent in Franco. It again prevailed in that country some years later, in 
connection with the plague. 

In 15U6, typhus appeared in Hungary, in the army of Maximilian II., 
and spread over all Europe. 

In 1580, an epidemic of typhus arose in Verona. The historian of 
thb epidemic, Petrus a Castro, states that the fever was called " La 
pourpre " by the French, "TabardigHo" by the Spaniards, " Petecchie " 
by the Italians, and " Fleckfieber" by the Germans. Bleeding, both gen- 
eral and local, was recommended at the beginning of the disease, but in 
the later stages it was regarded as dangerous. This epidemic spread ovei 
it*ly. 

In 1501, famine prevailed in Italy, and at the same time a contagious 
fever fell upon the people far and wide. The symptoms were the same 
as those described as attending the epidemic beginning in Verona eleven 
years before. 

A similar fever prevailed in Holland ii 
century. 

During the thirty years' war (1609-1 
by famine and by a contagious fever, which, from the descriptio 
ous observers, was beyond doubt typhus. 

The plague appeared in Leyden and elsewhere in Holland, in 1635, 
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and again in 1669, and on each of those visits it was preceded and followed 
by a contagious '^ spotted fever." 

About the year 1700, F. Hoffman, professor of medicine at Halle, 
published a very accurate description of typhus which he had seen among 
the Grerman troops in 1683. He described the disease under the name of 
^^ Febria PetechicUia Vera.^* He advised acid medicines, nourishing food, 
and regarded nothing better than wine. Under the name of /ebris pes- 
tUenSy applied by the authors who preceded him to typhus, he described the 
plague. 

From 1757 to 1759, typhus prevailed in Vienna. It was, for the most 
part, prevalent in overcrowded localities. 

About the same time (1757-58) occurred the first epidemic of typhus 
in Berlin of which any authentic record exists. Its origin was traced to 
overcrowding, with deficient ventilation and scarcity of food. 

In 1764, a dreadful epidemic of typhus and dysentery prevailed at 
Naples. There was, at that time, g^at scarcity of provisions, and the 
poorer classes suffered from starvation. The people from the surround- 
ing country flocked into the city, and their overcrowding and misery were 
beyond description. The disease raged principally among the poor. 

An epidemic of typhus occurred in 1797-1800, at Genoa, at that time 
besieged by the French. It broke out when the garrison was half-fam- 
ished. 

With the wars which, during the first fifteen years of this century, 
swept over almost every part of Europe, typhus anew became generally 
epidemic upon the Continent. It prevailed in the contending armies and 
among the inhabitants of the countries that were the seat of war, and, 
arising invariably under circumstances of want and wretchedness, it was 
especially frequent and fatal among the inhabitants and garrisons of be- 
sieged cities. 

In 1816-17, true typhus was epidemic in Italy. 

Since the peace of 1815, t3rphus has frequently occurred, in limited or 
jextended epidemics, in different parts of Europe. 

The Baltic provinces of Russia and Poland have often suffered from it; 
Northern and Middle Germany have been frequently infected. In Sileaia, 
wide-spread epidemics have raged on several occasions, and particularly 
in 1847-48, 1856-57, 1868-69— the last being likewise typhus years in 
East and West Prussia, and in the Prussia of Posen (Lebert). Sporadic 
cases of typhus occur in the large cities of Germany almost every year, 
and sporadic cases or isolated epidemics have also in late years been ob- 
served in Sweden, Denmark, Holland, and Belgium. 

Northern Italy, of old and in recent years, has been a typhus-centre. 
The fever spreads thence to Middle and sometimes even to Southern Italy 
on the one hand, and on the other it crosses the Alps, following the lines 
of travel into Switzerland. 
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Thu Btatement that tyjibus does not occur in France is not true, 
Murcliison has collected evidence to prove that it prevailed at Beaulieu in 
1827, At Toulon on many occasions between 1S30 and IS50, at Rheims in 
1B3!», at Strasburg in 1854. 

In the winter of 185-l-<5d, it made its appearance among the English 
«nd French troops in the Crimea; but its prevalence was slight compared 
with that of the following winter, when it was mainly confined to the 
French and HuEsian armies. During the first six months of 185ti, it la 
estimated that, out of a force of 120,000 French, 12,0OO were altaoked 
with typhus, of whom one-half died (Murchison), 

Turning our attention to the British Islands, we find th*t in 1523 the 
first of the "black assizes," hereafter to be described, occurred in Cam- 
bridge. Murchison regards this outbreak uf fever as typhus. 

In 15"", a second " black assize " occurred at Oxford, and In 15SC a 
third at Exeter, These outbreaks of fever, apparently communicated to 
the public by prisoners brought from foul jails into open court, appear to 
be the earliest distinct records of typhus fever in England. But these 
islands, and in particular Ireland, have been the geographical home of 
typhus fev*r. For more than two centuries wid a half this disease has 
been endemic in Ireland. 

In the spring of 1C43, at the siege of Reading, a fever broke out iii 
the army of the Earl of Essex, and in the garrison, which was commanded 
by Charles I. The soldiers of both armies were greatly overcrowded. 
The fever presented the symptoms of typhus. It was very contagious, 
and was communicated to Oxford, and thence spread to the neighboring 
country, where it proved very fatal. 

In 1G58, a similar fever spread over England. 

The great plague of London (1605) was preceded and followed by a 
malignant continued fever, the symptoms of which point to typhus. 

Sydenham describes an epidemic of fever which began in London in 
1665, and extended over the whole of Britain. 

In the autumn of IGOB, after a great failure of the crops, a fatal 
spotted fever began to prevail all over England. From a period probably 
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About the beginning of the last century, medical men in Ireland began 
to pay great attention to epidemic diseases, of which chronological his* 
tories, extending over a long series of years, were published later in the 
century by Rogers, O'ConnclI, Short, and Rutty. From these authors we 
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learn that in the winter of 1708-9, after a poor harvest the preceding year, 
and during extremely oold weather, a fever then prerailing in Cork 
reached its climax. It then '' declined sensibly for a year or twoy'* and 
disappeared. In 1718, a fever, ** in all respects the same *' as that of 1708, 
became epidemic in Ireland, and prevailed until 1721, when ** it abated of 
its severity, dwindling insensibly away, till at length it was rarely to be 
met with." From the description of this fever there can be no doubt 
that it was typhus. 

A similar fever arose in York and elsewhere, in England, in 1718, and, 
reaching its maximum the following midsummer, declined rapidly, and 
ceased about the close of the year 1719. 

From 1721 till 1728, there was " scarcely any " fever in Ireland. 
In the latter year, however, after three successive bad harvests, it reap- 
peared, and continued to prevail for four years, reaching its greatest vio- 
lence in 1731. This fever " did not bear bleeding." On the contrary, a 
tonic and stimulant treatment was necessary. This epidemic was general 
over Ireland, and extended also into various parts of England. 

Petechial fever was prevalent in Ireland in the spring of 1735, and in 
1736, but no great epidemic arose, after 1731, till 1740. The preceding 
winter was intensely cold, both in Great Britain and Ireland; numbers of 
cattle and poultry were frozen to death, while the harvests, and in par- 
ticular the potatoes, were destroyed. There was great distress among the 
poorer classes, many of whom died of starvation. 

In August, 1740, a fever which may be recognized as typhus swept 
over the whole of Ireland, raging with greatest violence in the province 
of Munster, where the poor were worst provided for. This epidemic con- 
tinued through the following year (1741), abating in fury toward its close. 
In the winter of 1742, after an abundant harvest, it had almost ended. 
The poor were first attacked, but the rich did not escape. O'Conuell 
computed the loss of life in Ireland in 1740-41, by famine and fever, at 
80,000. 

Murchison calls attention to the fact that there are evidences of the 
association of relapsing fever with typhus in Rutty's description of this 
outbreak. 

A little later, in 1740, a very fatal epidemic appeared in England and 
Scotland. It spread to London in 1741. This fever "could not bear 
bleeding." It was best treated with bark and acids. 

In 1750, and again in 1751, Sir John Pringle described typhus as the 
" hospital or jayl fever." He remarked that " the hospitals of an army, 
when crowded with sick, or at any time when the air is confined, produce 
a fever of a malignant kind and very mortal. I have observed that the 
same sort arise in foul and crowded barracks; and in transport-ships, 
when filled beyond a due number and detained long by contrary winds, 
or when the men were kept at sea under close hatches in stormy weather." 



Of treatment lie said: " Many Imve recovered after bleeding, but few who 
have lost much blood." lie reoomuiended bark and serpentaria, andci 
lidered wine of great use. 

The writers of this period constantly allude to fevers arising in jails, 
iKMpitals, camps, and ships, and attribute them either to the concentrated 
•manations from living human bodies, or to contagion. On shipboard, 
typhus was then a very common disease, especially on the long voyages 
to this country. 

In 1770-71, typhus again broke out, after a long interval, in Ireland, 
snd raged with great violence Cor about a year. 

Id 1797, there arose in that ill-Cated land another great epidemic of 
fever, which did not tenninate till 1803, It was a period of great calam- 
ity; Ireland had been threatened with foreign invasion, and was torn 
with internal rebellion. Political feeling ran high, and the upper and 
lower classes were arrayed against each other. A great part of the ten- 
aotry of the large estates were deprived of work. There was a series of 
poor harvests; in the summer of 17!)7 heavy rains injured the crops. The 
three following years were no better. This condition of things resulted 
in ft lack of food among the poor. The prices of the necessaries of life 
rose enormously. It was the poor who chiefly suffered, but in proportion 
to the number of persona attacked the fever was most fatal in the middle 
and upper classes. The harvest of 1801 was abundant, and provisions of 
all kinds were supplied at moderate prices; the epidemic at once began 
to decline, and by the end of the following year had almost spent its 
force. 

It spread to Kngland, but was there less prevalent than in Ireland. 
This epidemic waa mainly, but not wholly typhus ; in Ireland relapsing 
fever was also observed. It was largely in consequence of the prevalence 
of fever at this time that separate hospitals, for the reception and treat- 
ment of fevor-patients, were firat established throughout the kingdom. 

In 1817-19, there arose a very wide-spread epidemic of fever in Ire- 
land; it extended also to England and Scotland, but prevailed in both 
much less extensively. It is probable that this epidemic was chiefly con- 
stituted of relapsing fever cases, although a considerable proportioa of 
typhus cases were observed. 

It is estimated that in this epidemic 800,000 of the 6,000,000 inhabi- 
tants of Ireland fell sick, and of these 45,000 died, partly of fever, partly 
of famine and dysentery. 

The next great epidemic appeared in 1836. It began in Dublin in 
May, 182G, and prevailed till March, 1827. Meanwhile it spread to Scot- 
land, whore it reached its acme in 1828. It prevailed to a limited extent 
in London. This, like the preceding epidemic, was composed of relaps- 
ing and typhus fever cases together. 

For a period of eight years typhus fever was endemic rather than epi- 
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demio. In 1831-32, '' there was a considerable increase " of it in Glasgodr 
and Eklinborgh. But it was not until 1836 that it assumed the magniiude 
of an epidemic. This time, as so often bef ore, it broke out in Ireland, 
and found its way thence into Scotland and England. The fever of this 
outbreak was typhus. Hence, the mortality was far in excess of that of 
the previous epidemics, which were, in great part, made up of relapsing 
cases. 

In 184:2, fever again became epidemic. This differed from previous 
outbreaks in neither originating in Ireland, nor in implicating it. The 
disease was general over Scotland, but was by no means restricted to the 
large cities. It invaded England, but its ravages there were much less 
extensive than among the Scotch. It was chiefly prevalent among the 
poorest and most wretched of the population, who were at the time of its 
outbreak in a condition of, even for them, unusual distress. The cases 
were almost exclusively relapsing fever; typhus was rare. The mor- 
tality was from two and a half to four per cent. Bleeding was but little 
resorted to; the treatment was of a supporting kind; many cases were 
thought to demand stimulants. The distinction between relapsing and 
typhus was clearly recognized in this epidemic, and the cases were sep* 
arately entered in the registers of the infirmaries of Glasgow and Eldin- 
burgh. 

Toward the end of the year 1846, a fever epidemic of great magnitude 
and severity arose in Ireland after an extensive failure of the potato-crop, 
and at a time of great consequent hunger and want among the people. 
It prevailed two years, sweeping also over Scotland and England. In the 
latter countries the cases were mainly typhus, while in Ireland the pre- 
dominant form was relapsing fever. The amount of suffering caused by 
this outbreak was appalling. In Dublin alone, 40,000 cases of fever oc- 
curred, and it is estimated that, in the whole of Ireland, the total number 
exceeded 1,000,000. In England, 300,000 cases occurred, and in Liverpool 
there were 10,000 deaths from typhus. In Edinburgh, 2,503 persons died 
of the fever, and it was estimated that not less than 19,254, or one* 
ninth of the population, were ill of it. 

The death-rate of this epidemic was everywhere high, but was always 
highest when the proportion of cases of typhus to relapsing fever was 
greatest. In Ireland, 8 per cent, died; in Edinburgh, 13 percent.; in 
Glasgow, 14.41 per cent.; but, separating the cases of relapsing fever 
from those of typhus, we find that in Edinburgh the mortality of relaps- 
ing fever was 4 per cent., of typhus 24.7 per cent.; and in Glasgow, that 
of relapsing fever 6.38 per cent., of typhus 21.2 per cent. 

At this period (1847-48) a great epidemic of typhus and relapsing 
fever prevailed in Upper Silesia and elsewhere in Germany. 

In Great Britain, and especially in Ireland, typhus fever has its chief 
geographical home. Pestilential centres of typhus seem to exist upon 
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1 Nortlieni Italy, the lUUic provinoes, and 
ilern times have typhus epidemics occurred 
so frequently as, or exceltod in magnitude, those of the British Istea, 
Nowhere in the intervals between epidemics have sporadic cases and iso- 
lated outbreaks been so constantly observed as there. In these Unds, 
and partieularly in Ireland, typhus fever is peculiarly endemic. 

No authentic account exists, according to Murchison, of typhus, as it 
is known in European countries, in Africa or the tropical parts of Amer- 
ica; nor has it been observed in Australia or New Zealand, except, on rare 
occasions, among the passengers landed from emigrant-ships. The same 
author concludes, after a review of the somewhat conflicting statements 
of writers upon the diseases of India, with reference to this subject, that 
typhus fever must henceforth be regarded as one of the diseases of that 
country. Ilirsch informs us that together, with the plague, it is endemic 
in Simla. The natives of tropical countries possess no immunity from 
typhus on visiting localities in which it is prevalent. 

Turning our attention to the Western hemisphere, we find that typhus 
fever has prevailed in the United States and British North America, at 
various times in restricted epidemics. There is reason to believe that 
most of the epidemics that prevailed extensively in the United States 
during the early part of the present century, and were described by med- 
ical writers of the period under such names as " tpoUetlJ'ever," "petechial 
typhttt" and " typhus gyticopiilis," consisted of cerebral spinal fever. In 
more recent times, typhus fever has not infrequently made its appearance 
in the cities of the seaboard, as a direct importation from Ireland and 
other transatlantic countries in which it has prevailed. Hence the pop- 
ular terms, "/rwA/ei'cr," "emigrant fever" "ship fever." Its importa- 
tion has without doubt been more frequent in recent times, in consequence 
of the facility and rapidity of ocean travel and the enormous immigration 
hitherward. The instances of its supposed autochthonous origin in the 
T'nited States are readily explicable upon the theory of a prolonged 
latent existence of the germs, terminating in their becoming the exciting 
cause of the disease under favorable circumstances; that is, upon the 
presence and concurrent action of the predisposing causes. Thus, Hirsch 
states that he has been able to lind but seven instances of the sponta- 
neous origin of typhus in the United States between the years 1817-56. 

The first of these broke out in the poor-house in Boston, in 1816, and 
extended to the inhabitants of the citv. The second occurred in Phila- 
delphia in 1R20, and was exclusively confined to the poor-house. The 
third, fourth, and fifth occurred in 1S18, 1825, and 1827, in the prison at 
Bellevue, in New York, and prevailed at the same time in the crowded and 
destitute portions of the city. The sixth of these outbreaks was observed 
in Westcheater County, among railroad laborers. The last occurred in 
the year 183C, among the moat wretched, filthy, and impoverished portion 
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of the population of Philadelphia, and extended oyer a great portion of 
the city. This outbreak was described by Gerhard and Pennock, in a 
paper that remains to this day the most important contribution to medi- 
cal literature upon the subject of typhus in the United States.' It is only 
necessary to point to the fact that all these outbreaks occurred in or near 
seaport cities, in direct communication with those parts of the world in 
which typhus fever makes its home, and that each of them arose in a local- 
ity in which the predisposing causes of typhus feyer probably existed to 
a high degree, to show how unstable is the basis upon which rests the belief 
that the disease was, in these instances, of spontaneous origin. The ina- 
bility to trace the contagion in any outbreak is not a sufficient warrant for 
the supposition that it has spontaneously arisen. 

Typhus has repeatedly appeared, in consequence of direct and easily 
traceable importation, in New York, Philadelphia, Boston, and Baltimore. 

There are no records of its occurrence in the Gulf States or upon the 
Pacific slope; and although Drake, in his " Treatise on the Diseases of the 
Mississippi Valley," treats at great length of the typhous group of fevers, 
it is clear from his descriptions that he refers principally to outbreaks of 
enteric and cerebro-spinal fever, and not to typhus fever as we know it. 
In fact, typhus is not a disease of North America. It occurs here only in 
consequence of importation, and prevails only in restricted epidemics. 
Among the more recent outbreaks are to be mentioned that of 1850-52^ 
in Buffalo, described by Flint; that of 1861-65, in New York, of which 
we have an account in the writings of Loomis; and that of 1864, in Phila- 
delphia, which forms the basis of the excellent paper by Da Costa. 

Notwithstanding the existence of typhus in several of the seaport 
cities of the North during the years of the American war, it is a remark- 
able fact that there was perhaps entire immunity from this disease in the 
armies both of the United States and the Confederates. Dr. Clymer * 
states that, as a result of large personal observation and diligent inquiry 
among the medical officers of the United States army, he is satisfied 
that, as an epidemic, however limited, typhus never prevailed, even at the 
depots for returned prisoners of war. He thinks that there is every rea- 
son to believe that the cases, 1,723 in number, with 572 deaths, reported 
to the office of the Surgeon-General of the United States, were not in- 
stances of true typhus. 

Students of medicine in American cities rarely have the opportunity 
of familiarizing themselves with the clinical aspects of typhus. Never- 



' On the Typhus Fever which ocourred at Philadelphia in the Spring and Summer 
of 1836 ; illustrated by Clinical Observations in the Philadelphia Hospital, eta, etc., 
by W. W. Gerhard, M.D.: Amer. Jour. Med. Sc., vol. xix., p. 289 et seq., and voL xz., 
p. 289 et seq. Philadelphia, 1887. 

- Aitkin's Practice. Vol. i. Article Tjrphus. Third American edition. Philadel* 
phia, 1872. 
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Climate has undoubtedly an iufluenoo upon the development ai 
spread of typhus. As indicated in the foregoing historical sketch, i 
home ia Europe and the British Isles. If it be endemic in India, it is so 
a very limited extent. In other tropical and subtropical countriea th« 
typhus of Ireland is certainly almost unknown. It ia essentially % dis- I 
ease of cold and temperate climates. 

The teason of the year appears to exert very tittle influence upon ly- 
phus. Epidemics arise and pursue their course irrespective 
It has sometimes been observed that the number of oases has diminished 
during the summer, and again increased in the last month or two of the 
year. The diminution does not begin at once upon the advent of warm 
weather, nor does the increase follow immediately upon cold. A contin- 
uance of these conditions is necessary to produce their respective influenoe 
upon epidemics. From this it would appear that the inEluenci 
the different mode of life incident to the seasons, and that the ini 
typhus in the winter and spring months b due, not to the weather, but to 
the protracted overcrowding and deficient ventilation of the dwellings of 
the poor, and perhaps also to a greater scarcity of food, particularly in 
times of scarcity, in the winter. 

Meteoroio'ikal conditions exert little or no influence upon typlius; they 
are by no means constant for different epidemics. Hirsch regards a low 
and damp situation as powerfully predisposing to the endemic and epi- 
demic prevalence of typhus, but insists that it is by no means a neces- 
sary or important factor In the production of the disease. As the result 
of importation, typhus may occur at a considerable height above the sea-- 
level. Jn the spring of 1839, Iiebert observed a considerable number of cases 
on the plain and in the valley of the Salvan. in the lower Valais, at & 
height of 4,000 feet above the sea, The disease in ihis ease was brought 
from Piedmont, over the St. Bernard pass, and at least one-third of the 
monks at the Hospice contracted it. 
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Age affords no exemption from the attack of typhus. It would ap- 
pear, from death registers and hospital reports, that it is for the most part 
a disease of adult life. The mean age of 3,456 cases admitted to the 
London Fever Hospital during ten years (1848-57) was, according to 
Murchison, 29.33 years; and of 18,138 cases admitted in twenty*three 
years (1848-70), more than one-half (9,248) occurred between the ages 
of ten and thirty; the youngest was one month, the oldest eighty-four 
years. 

The evidence furnished by data of this kind is untrustworthy as indica- 
ting the relative liability to typhus at different periods of life. Children, 
for obvious reasons, contribute a relatively smaller number of cases to hos- 
pital statistics than adults, and, for the reason that the disease is much 
less fatal in the early years of life, they contribute an actually smaller 
number to mortality statistics. In view of the fact that many adults are 
protected by previous attack, it is probable that all periods of life are alike 
susceptible to the exciting cause of typhus. 

Sex in itself has no influence. Up to thirty years of ag^ rather more 
males than females contract typhus; above the age of thirty years the re* 
verse is true. Taking all ages together, the number of cases is about the 
same for each sex. 

Occupation, except as it involves actual exposure to the contagion, as 

the case of hospital attendants, physicians, clergymen, etc., does not 
predispose to typhus. Patients admitted to hospital suffering with this 
fever are almost always in destitute circumstances, and, if possessed of 
a trade, have usually been out of employment so long that it could not 
be regarded as exerting any influence whatever. Numerous observers 
have thought that butchers are less liable to typhus than those engaged 
in other pursuits. The fact may be accounted for by their always having 
a good supply of food. The laboring classes are more liable than the 
well-to-do middle classes, probably for analogous reasons. 

Habitual alcoholic excesses predispose to typhus. Murchison states 
that a single act of intoxication may render the subject liable to it; that 
he has '^ known several instances of persons exposed for months to the 
poison in its most concentrated form, who were not attacked until imme- 
diately after a debauch." 

Previous iUne&a is thought to predispose to typhus. In general hos- 
pitals, the convalescents from other diseases not infrequently contract 
typhus. Many persons, who during epidemics have long escaped the 
fever, are seized with it after a slight attack of sickness. In the Crimean 
war, scurvy was found to be a powerful predisposing cause. Phthisis, 
quiescent before, has frequently been observed to run a rapid course after 
an attack of typhus. 

FbUgue^ both bodily and mental, want of sleep, anxiety and other de- 
basing emotions, particularly a dread of the disease, increase the liability 



to the attack. These influences ha\'e, iti very niatty itist&noes, appeared I 
to determine the seizure among inedical studetits, olinioal clerks, nurses, j 
and other attendants upon the sick. Among' the predisposing influences, 
is to be mentioned personal idiosyncrasv. Different individuals possess 
for typhus, as for otber contagious discaaes, a varying degree of personal J 
susceptibility independent of other circumstances of predisposition, I 

TTte vwdt of life of the individual exerts a powerful predisposinjif in- j 
fluence. Typhus is a disease of ihe poor and underfed of large oities, I 
With the exception of persons of the better classes who contract the dis- 
ease by direct exposure to the contagion, it is, under the ordinary circum- ' 
stances of its endemic or mildly epidemic prevalence, confined to tho , 
indigent classes and those just above tho indigent classes of the com- 
munity. It is only under unusual circumstances, or in fierce epidemics, 
that it attacks those who are well-to-do. It was found, upon inquiring- j 
into the antecedent histor)' of 18,2li8 typhus patients admitted into the 
London Fever Hospital during twenty-three years, that they belonged 
almost invariably to the lowest classes of the population, l'o.7C per cent, 
being the inmates of workhouses or dependent upon parochial relief, 
whereas comparatively few of the better class of i>alientB, who were able i 
to pay for admission, were affected with typhus. A large proportion o( 
the typhus patients had been on the verge of starvation for several weeks j 
or months prior to admission (Murchisoo). 

The great epidemics of typhus, not only in Ireland and Great Britain, 
but also upon the Continent, have invariably occurred in times of scarcity. 
They have followed failure of the crops, and prevailed generally over lands 
visited by famine; Or they have arisen in conaecjuence of the hardships of 
war, sieges, commercial distress, or strikes in the manufacturing districts, , 
and have remained to a greater or less extent circumscribed. 

Oxter fTowding, beyond ail question, plays tlie most important part 
among the predisposing causes of typhus. The conditions which consti- 
tute overcrowding are, in the words of Dr. George Buchanan,' "scarcely 
to be separated from each otber, but mav be enumerated as overcrowd- 
ing of dwelling-houses upon a too limited area, overcrowding of rooms by 
too many occupants, bad ventilation of streets and houses, domestic 
and personal dirtiness." To the combined influence of these conditions 
is due the proneness of the laboring population of great cities to typhus. 
Murchison found that in London the cases admitted to the Fever Hospi- 
tal were for the most part brought from the central and most crowded 
localities, and that on approaching the suburban districts their proportion 
gradually diminishes. In Liverpool, which has habitually more oases of 
typhus than any other town of England, and in which the most serious 
ipjdemics occur, the huddling together of houses with insufficient S] 
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around them is carried on to a greater degree than in any other town in 
the kingdom. A large number of the houses are built back to back in 
unventilated courts, and the population is so dense that in some districts 
each person only gets eight square yards of superficial space. In these 
parts it is that fever especially flourishes, and, in epidemic periods, passes 
by none but those who are protected by previous attack (Buchanan). In 
Edinburgh, where the overcrowded dwellings of the poor and the houses 
of the better classes are perhaps more widely separated than in any other 
city, typhus, even in the midst of the greatest epidemics, is almost re- 
stricted to the most crowded and wretched parts of the Old City (Mur- 
chison). Glasgow is another of the cities in which the houses occupied 
by the poor are densely crowded together. Its inhabitants have likewise 
been great and constant sufferers from typhus, which has been found to 
prevail most fiercely in the more crowded parts, and to leave the more 
open districts, inhabited by the opulent, almost or quite unscathed. 

The crowding together of many persons in small rooms with deficient 
ventilation is not a less potent predisposing cause. Hence, in former times, 
the ill-repute of the lodging-houses frequented by the poor in the large 
towns of Great Britain and Ireland. Of these there are great numbera, 
and previous to the enactment of laws regulating their management, in 
1857, they were pestilential centres, perennial hot-beds of typhus, where 
the fever, like a spark under the ashes, forever glimmered, ready to burst 
forth into the flame that so often swept the land from end to end. 

•Typhus has very frequently arisen, both in early and recent times, 
under circumstances of overcrowding, in hospitals, prisons, ships, and 
armies. Sir John Pringle in 1752 gave it the name of '^ Hospital Fever.** 
The " Gaol Fever " and " Jayl Distemper " of former times was typhus. 
Common in the overcrowded, foul, and ill-ventilated prisons, it spread 
thence to the communities around them. Such is the origin of the ** black 
assizes " already alluded to, three of which occurred in the sixteenth and 
three in the eighteenth century. They are of interest as showing in a 
remarkable manner the condition of the prisoners and the intense activity 
of the typhus contagion in densely crowded and unventilated rooms. 
They certainly do not prove the independent origin of the specific excit- 
ing cause. The accounts are transcribed from the pages of Murchison, 
by whom they were collected from the writings of Ward, Bancroft, Hux- 
ham, and others. 

'^ The first occurred at Cambridge, during the Last Quarter Sessions 
in 1522, the thirteenth year of the reign of Henry VIII. The justices, 
gentlemen, bailiffs, and most of the persons present in court, were seized 
with a fever, which proved mortal to a considerable number. No account 
is preserved of the symptoms of this fever; but the circumstances were 
similar to those of subsequent black assizes, in which the disease was un- 
doubtedly typhus. 



^m TTPHUB rxvxs. 20S^ 

^K "The year 1577, or tweiitiet}i of the reign of gueen Elizabeth, wm 
^fotoriouB for the Oxford " black aasiie." This assize was held at Oxford 
Castle, on July 4th and two following days, for the trial of Rowland 
Jenaks, a bookbinder and a, Roman Catholic, for treason and profanity 
of the Protestant religion. Jencks was not the only prisoner brought 
before the court, but the accounts state that, after judgment was pro- 
nounced against bim, ' au infectious damp or breath arose among those . 
present. Many seem tu have been taken ill on the spot. Above six I 
hundred sickened in one night, and the day after, the infectious air being , 
carried into the next village, sickened there a hundred more,' On the 
16th, Ifilh and 17th of July, three hundred more fell sick; and between 
the 6th of July and the 13th of AuguHt five hundred and ten persons ' 
perished. The following are mentioned as the symptoms: loss of appe- 
tite, great headache, sleeplessness, loss of memory, deafness, and delirium 
so that the patients would get up and walk about like madmen. The 
general impression at the time was that the ' infection arose from the 
nasty and pestilential smell of the prisoners when they came out of the 
jail, two or three of whom had died a few days before the assize began;* 
the only other explanation offered being that it resulted from the ' dia- 
bolical machinations of the papists,' or, according to the Catholics, that 
it was a miraculous judgment on the cruelty of the judge for sentencing 
the bookbinder to lose his ears. i 

" To 1580, another * black assize ' oocurred at Exeter, Some time be- 
fore, thirty-eight Portuguese seamen had been cast into ' a deep pit and 
stinking dungeon ' in Kseter Castle. They had no cliange of raiment, and 
were left to lie upon the bare ground. A contagious fever broke out 
among them, which, from Hollingshed's description, was evidently typhus, 
.Many of them were sick during their trial, and by them the disease was 
communicated to those present in the court. The judge, three knights, 
and many others died, and the disease spread over the whole county. 
In this instance very few became ill until fourteen days after the trial. 
The fever was believed to have proceeded from ' contagion by reason of 
the close aire and fdthie stiuke of the gaole.' 

"There arc accounts of a fourth 'black assiie'at Taunton, during 
Lent, in 1730, A contagious fever was communicated by the prisoners, 
who had been removed from Ilchester jail, to the judges and many others 
in the court. The Lord Chief Baron, the Sergeant-at-law, and the High 
Sheriffs of Somersetshire, all died of the disease, which spread widely nt 
Taunton, and proved fatal to several hundreds. 

"Twelve years later there was a lifth 'black assi/e'at l.aunceston, 
an aooount of which is contained in the writings of Iluxham. 'A putrid, 
contagious and highly pestilential fever, which had been ffenerated in the 
prisons,* was widely disseminated by means of the county assixe, and 
occasioned great mortality. Among the symptoms were great prostration 
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and oppression, a florid rash with petechias, watchfulness, delirium, tre- 
mors, subsultus, black, dry tongue, and fetid breath. The pulse was weak 
from the commencement, even in the robust, and ' bleeding killed the pa- 
tient, and not the disease.^ 

'^ The sixth and last ' black assize ' was that of the Old Bailey, in 
1750. Nearly a hundred prisoners were tried, who were all, during the 
sitting of the court, either placed at the bar or confined in two small 
rooms which opened into the court. The court was crowded to excess, 
and many present were ' sensibly affected with a very noisome smell.* 
Within a week or ten days many of those present were seized with a 
' malignant fever,' among the symptoms of which were a weak pulse, de- 
lirium, and petechise. Its duration was a fortnight. That this was the 
jail distemper or typhus appears from a pamphlet published at the time 
by Sir John Pringle. Neither the prisoners under trial, nor any in the 
jail, were sufiPering at the time from typhus." 

There are many instances where typhus has attacked individuals and 
families or isolated bodies of men, as in jails or on shipboard, without 
traceable contagion. Dr. Murchison has collected a number of such ex- 
amples, which he adduces in support of the theory of the independent 
spontaneous origin of typhus by the intense action of its predisposing 
causes, advocated by himself and others. If the infecting principle or 
contagion be a minute organism capable of indefinitely reproducing itself 
in the human body and in other favorable localities, as has been rendered 
almost certain by the discovery of the parasitic exciting cause of the 
congener of typhus, relapsing fever, it is more in accordance with modem 
views to suppose a continuous latent existence of the germs, which are 
called into activity by overcrowding, destitution, and other predisposing 
causes, than to accept the theory of its independent generation de novo. 
The examples in question are capable of explanation quite as satisfacto- 
rily by the former as by the latter supposition. 

This brings us to the consideration of the exciting cause. 

n. THE EXCmNO CAUSE. 

Typhus fever is due to an infecting principle, communicable fronn the 
sick to the well by actual contact, by means of the atmosphere, by fomites, 
and by drinking-water. The nature of this principle is unknown. In 
the words of I^bert, "when contagion plays a part so important, one is 
forced to admit a specific cause for a disease so absolutely defined and 
so well characterized. Such can only be an organic poison or an organ- 
ized germ. A poison may kill, but cannot infect, still less spontaneouslj 
multiply to an enormous degree; while everything in the history of this 
disease admits a ready explanation through organized germs." 

Typhus is pre-eminently contagious. When it appears in a communitj 
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it spreads rapidly among the susceptible persons. Tile rapidity nnd 
extt^ul uf itH spread is proportionate to the intensity and diffusion of the 
conditions knoirii as predisposing causes, but persons exposed to none of 
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The medical assistants in the British fever hospitals rarely escape the 
disease. During the year 1S3T, in the Edinburgh Infirmary, ten clinical 
clerks and twenty-five nurses or servants, caught typhus; all of them had 
frequent and close communication with the fever- patients; whereaa the 
clerks and nurses residing in the same building, who had no intereourse 
with fever-patients, almost uniformly escaped.' Instances might be mul- 
tiplied indefinitely in support of this statement. During twenty-three 
years (1848-70) 388 cases of typhus originated in the I^jndon Fever Hos- 
pital. Of these, 103 were nurses and other attendants in the wards, 14 
were medical officers, 7 laundresses, and only 3 servants not engagnd 
in the wards; 71 were patients admitted for other diseases (Murohison). 
In 1814, typhus was brought to the Salpf'triere, in Paris, by some soldiers; 
of the persons attached to the hospital 120 were attacked and eight phy- 
aioians died. During two and a half months in 1856, 600 of the attend- 
ants in the French military hospitals in Constantinople contracted typhus, 
which was not then prevalent in the city itself. 

Typhus is, in all epidemics, imported into localities previously free from 
it, by infected persons. It is in this way that the disease has made ita 
way to the seaport towns of this country. Hence its names: Irish fever, 
emigrant fever, and so on. Very often in general hospitals the admis- 
sion of a single case of typhus is followed by ita spread among the attend- 
ants and the other patients. The prompt removal of the first cases from 
the houae or locality in which the disease has made its appearance has 
often arrested it& spread, while the neglect of this measure has converted 
auoh house or locality into a focus of contagion. 

The disease may be and constantly is communicated from the sick to 
the well by actual contact. This, however, is by no means necessary. 
The infecting principle is in all probability borne in the expired air of 
the patients and in the exhalations from their cutaneous surfaces. It 
may be thus carried into the surrounding atmosphere, and so reaah the 
blood of those quite near at hand by the channel of the breath or by the 
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saliva which they swallow. But the distance to which it may be thus 
conveyed cannot be great. If the room occupied by the patient be 
spacious, airy, and clean, the risk of contagion is very slight. Physicians 
who visit patients in such apartments with due precaution, and pass at 
once into the open air, incur but little liability to contract the disease; but 
those, on the other hand, who heedlessly inhale the atmosphere immedi- 
ately surrounding the patient, or incautiously perform auscultations, or 
who tarry in his presence, especially if the apartment be small and im- 
perfectly aired, incur great risk. Typhus is never communicated by 
means of the atmosphere from fever hospitals to the houses in their im- 
mediate neighborhood. Lebert states that in his wards at Breslau, during 
the epidemic of 1868-69, when the greatest attention was paid to ventila- 
tion both in winter and summer, neither typhus nor relapsing fever was 
propagated. 

The breath of typhus-patients conveys, and their bodies emit when 
the bed-clothes are turned down, a peculiar, strong, somewhat pungent 
odor, which has been regarded by many observers as characteristic of this 
disease. It has been thought that those in whojn this fever-odor is 
strongest are most likely to communicate the disease to others. The 
fact is well attested that many persons, who, upon coming into close 
proximity with patients, have felt a sickening sense of the intensity of 
this odor, have within a very short period developed the disease. Articles 
of all kinds with which the patient comes in contact may become carriers 
of the contagion. It is probable that the germs of typhus, in a dried 
state, or, at all events, in a condition of diminished activity, may retain 
their vitality for an indefinite period, in the absence of conditions favor- 
able to their development or multiplication — ^in other words, in the absence 
of the predisposing causes of the disease. Not only the bedding and 
clothing of the patients, but also the apartment in which they have lain, 
may act s,s fomites. Particular houses, in this way, become hot-beds for 
the production of the disease; ships used for the transportation of typhus- 
patients, become the home of the infection, and vehicles used to convey 
patients to the hospital may communicate the sickness to their next oc- 
cupants. Those who wash the undisinfected clothing of typhus-patients 
are peculiarly liable to take it. Woollen substances are more apt to ab- 
sorb and retain the contagion than other textures, and garments of a 
dark than those of a light color. 

Not only may the disease be thus conveyed to a distance by articles 
of the most varied description capable of carrying the contagion, but in- 
dividuals not themselves sick of the fever may be the means of communi- 
cating the disease from the sick, or from infected localities, to the healthy 
at a dbtance. Thus, in January, 1867, a. patient in a surgical ward of the 
Middlesex Hospital was seized with typhus. She had been in the hospi- 
tal four and a half months, and in bed all the time. There were no other 



coses of tvphuB in ihc same ward or on tiie same Iloor; but a nurse in 
close attendance upon a tophus-patient down-stain, lliuugh in good health 
benelf, hail been in the habit of visiting' this patient daily (Muruhison). 
It is, however, fortunate that tlie contagioti, in order to be conveyed by 
means of fomites, must be concentrated, and that habits of cleanliness and 
caution, and free ventilation, reduce this danger to a minimum. Drs. 
Gregory, Tweedie, and Murchison have separately recorded their belief 
that, in an attendance upon typhus-patients extending over many years, 
they have in no case been the means of the communication of the fever. 

The disease may be contracted by susceptible persons through contact 
with the bodies of persons who have died of it. There are no (acts to 
prove that it is disseminated from the dejections, as is the case with en- 
teric fever. T/ie period of incubation is placed by Murchison at twelve 
days or less, rarely longer; by I.ebert at from five to seveit days. There 
are no reliable facts in support of the statement that it sometimes exceeds 
three weeks. A number of cases have been recorded in which the symp- 
toms of the disease appeared immediately upon exposure. In these in- 
stances the possibility of previous unsuspected exposure is tu be con- 
sidered. 

Lebert holds the opinion that the contagion of typhus and relapsing 
fever, as of other contagious diseases, must in many instances be dissem- 
inated by generally acting local causes. He regards the ground — and 
drinking-water as together playing an important part. This opinion is 
based upon the simultaneous or nearly simultaneous infection of several 
persons in the same house or locality at the beginning of an epidemic, a 
circumstance which the communication of the disease from the sick to 
the well cannot explain. Typhus is but little contagious during the first 
week; the period in which it is most likely to be communicated is from 
the end of the first week to convalescence. After the disappearance of 
the fever and the return of api>etite and digestion, the danger of conta- 
gion is slight. It is, however, to be borne in mind that the clothing of 
the patient, and articles in the sick-room, may, even at this period and 
long afterward, unless disinfected and exposed to the air, transmit the 
specific cause of the disease*. 

The contagion of typhus is destroyed by prolonged exposure to mod- 
erate dry heat (05.5" C. [204° F.]). 

Immunity from a jtcpujirf attack is enjoyed by a majority of the per- 
sons who have suffered from typhus. Nevertheless, many cases of well- 
marked second attacks attended by the eruption are recorded. It is 
probable that an abortive attack is less apt to confer immunity than the 
fully declared disease. 

Tlie l<neer anitnaU, so far as is known, do not suffer from any disease 
identical with human typhus, nor is it communicable to them (Murchison), 
The experiments of Mosler, Obermeier, and Zuelzer, upon dogs, rabbits, 
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and guinea-pigSy have yielded contradictory results. Even where these 
animals have died, after the intravenous injection of the blood of typhus- 
patients, with the symptoms of an acute infection, it is impossible to 
affirm that this disease has been typhus, for the reason that typhus pre- 
sents no specific lesion. At the autopsy of ten rabbits, Zuelzer found 
localized pneumonic patches in two; in the eight others, congestion of the 
lungs, the kidneys, and the liver. But, as Jacooud ' has pointed oat^ this 
does not warrant the conclusion that they died of typhus. 

Clinical Histokv. 

The evolution of typhus, clinically considered, is continuous rather thao 
by a succession of distinct stages or periods. From the onset of the at- 
tack, which is usually abrupt, to the defervescence, which is, in by far the 
greatest number of instances, critical, the march of the symptoms is pro- 
gressive; and if stages can be artificially established for purposes of de- 
scription, they are not separated in nature, but merge imperoeptiblj 
into one another. Even the appearance of the eruption cannot be said to 
begin a distinct period in the clinical history of typhus fever, for the 
other symptoms are with that event commonly not modified; they are 
only deepened. 

The attack is occasionally preceded by prodromes of a few days' dura- 
tion. They consist of a general feeling of weakness and indisposition, 
with headache, loss of appetite, nausea, and restlessness at night, liieee 
prodromic symptoms are not, as a rule, so severe as to compel the patient 
to abandon at once his usual occupations; in some instances, however, be 
feels so dispirited and his sense of fatigue is so great, that even in this 
stage he promptly betakes himself to his bed. 

In the greater number of cases, and especially in those cases where the 
development of the fever is rapid and the symptoms are severe, prodromes 
are wholly absent. 

A chill or chilliness marks the invasion of the disease, which is gener- 
ally so sudden that the patient or his friends are able to desi^ate the 
day on which the attack began. The chill or chilly sensations are in 
many cases repeated at irregular intervals during the first two or three 
days, and, being followed by perspiration, may present a superficial like- 
ness to intermittent fever. In children not infrequently, but rarely in 
adults, vomiting, often repeated during the first few days, attends the 
onset. At the same time there is fever, which rapidly augments; the skin 
is hot, the face flushed, the eyes injected; headache is constant and se- 
vere, and a feeling of dulness and confusion, with vertigo upon assuming 
the upright posture, and noises in the head, distress the patient. He 
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MmpIainB also of some pain iu the back, and dull, sore p&ins in his liiiiba 
MkI joints. Catarrhal Bymptoms are cummon, naah as slightly hurried 
respiration, a little cough, sore throat, swelling of the edges of the eye- 
lids, and lachrymation. 

Muscular weakness and au extreme sense of prostration appear early. 
The patient's face at first wears aJi expression of weariness, but soon be- 
OOBIW dull and stupid. He falls into a drowsy state, but passes uncom- 
fortable, restless nights. Wakefulness alternates with brief periods of 
sleep, disturbed by psluful dreams and startings; after three or four days 
he begins to talk and mutter in his sleep, and between sleep and waking 
there is slight delirium. When awake, the patient is still conscious and 
answers questions slowly, but generally with correctness, although there 
is oonfusioQ of mind and memory. Already he requires close watching, 
especially at night, when in his delirium he may leave his bed and wander 
from the room. In severe cases muscular movements are early unsteady 
and tremulous, the tongue trembles as it is protruded, and speech is 
feeble and hesitating. 

From the beginning the tongue is large, pale, and coated at first with 
a white, later with a thick, yellowish brown fur; it speedily shows a ten- 
dency to become brown and dry; appetite is lost, there is tliirst, the se- 
cretion of saliva is diminished, taste is perverted, and a stale, unpleasant 
odor loads the breath. Nausea is ocoasioiially present, but vomiting is 
rare. There is constipation as a rule, but in some instances slight diar- 
rhcea occurs. The abdomen is soft and painless, with the exception of 
slight tenderness in the region of the liver and the spleen. Enlargement 
of the spleen may be early detected on percussion. 

The pulse is increased in frequency from the beginning of the attack; 
it soon reaches the neighborhood of 110 in the morning and runs up to 
130 — 130, or even higher in the evening, with a much higher rate in chil- 
dren. It is full at first, but compressible — rarely lirm or tense; it soon 
grows feeble, but dicrotism is uncommon. 

As a rule the temperature rises rapidly, attaining 30.4° — +0° C (103° — 
104° F.) by the morning of the third or fourth day, and 40°— 11° C. (104°— 
105.8° F.) the same evening, and remaining nearly stationary at these points 
until some time in the second week. The high temperatures of relapsing 
fever are very rare in typhus. An evening temperature of 42° C. (107.C° F.) 
is seldom observed. A decided difference between the morning and even- 
ing temperature is more favorable, even when the evening increase is con- 
siderable, than a continuously high temperature range in which the morn- 
ing remission fails. 

On the fourth or fifth day, as a rule, less often at the end of the first 
week, the characteristic eruption appears. It consists of numerous rose- 
ola-like spots of irregular outline and vaiying in measurement from a line 
lo three or four lines across, scatlere>l sinfrly, likf llie spots of enteric 
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fever, or, as is by far more common, arranged in irregular groups, like 
the rash of measles. At first these spots are of a dirty rose-oolor, very 
slightly raised above the surface of the surrounding skin, and upon pres- 
sure they momentarily disappear. Within the course of a day or two 
they become darker from the escape of the coloring matter of the blood 
into the tissues; they are no longer elevated, but appear as faint, dirty 
brown stains, without defined margin, and fading, not disappearing, upon 
pressure. Not infrequently, at a later period of the fever, petechiie 
show themselves at the centre of 'many of these spots, while others, espe- 
cially in grave cases, are converted into dark red stains; yet they cannot 
be regarded as being in themselves at any period of their course true 
petechias. They closely resemble the rose-rash of enteric fever, differing 
principally in their numbers and grouping, and in the fact that they ap- 
pear once for all, and not in successive crops. Their course is typical. 
They fade during the first half .of the second week, and disappear with or 
without desquamation toward its close. The true petechisB appear as 
such about the time the typical rash begins to fade, that is to say, about 
the eighth or tenth day; they remain longer and disappear more slowly. 
A faintly reddish, ilMefined mottling or marbling of the skin between the 
spots or groups of spots, which form the characteristic rash, also oc- 
curs to a greater or less extent. It is this that has been described, from 
its appearing to lie beneath the surface, as the ^' subcuticular '' eruption 
of typhus. The appearance of the rash varies greatly, and the variation 
is determined by the general abundance of the two eruptions, by the 
relative preponderance of one or the other, and, in certain cases, by the 
extent of the true petechise, which are, however, frequently absent alto- 
gether. The spots and the mottlings together constitute the " mulberry 
rash " of Jenner. 

The distribution of the typhus eruption is irregular: appearing usually 
first on the sides of the chest or abdomen, it spreads in a brief time over the 
chest, abdomen, back, and limbs. It rarely appears upon the neck or face. 
It has tin some instances been observed to first appear upon the backs of the 
hands. In some cases the roseola-like rash is absent altogether, the faint, 
subcuticular mottling alone being present. An entire absence of erup- 
tion is very rare. 

About the end of the first week the depression becomes profound, 
headache passes into delirium, and the impairment of the mental powers 
is extreme. The patient is dull of hearing; he answers questions very 
slowly and vaguely; drowsiness and stupor are marked, and in severe 
cases there is a tendency to coma. The character of the delirium is vari- 
able. It is commonly low, wandering, muttering; occasionally it is at 
first acute, severe, boisterous. This violence usually soon passes away, 
leaving the patient in a state of the most profound exhaustion, or it g^d- 
ually subsides into dulness with muttering. With both forms of delirium 
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th(.'re is sloeplessnes^. The tongue is now dry, fissure'), and crusted, 
Burdes coUect upon the teeth and lips, tlie conjunutivn; are deeply in- 
jected, the flushing of the face gives place to a dusky pallor most marked 
a)>out the nostrils and lips, and emaciation progresses. The breath and 
the skin exhale a peculiar ffstor, there is annoying cough with mucous 
expectoration, and, upon auscultation, rules are heard in all'parts of the 
chest. The heart-sounds and the impulse are faint and indistinct. The 
arefi of splenic dulness is considerably extended. The state of the bow- 
els varies from constipation to irregular, scanty dejections, or a moderate 
intestinal catarrh; the urine is scanty, opaque, high -colored, and very fre- 
quently contains albumen. In severe cases the discharges are passed in- 
voluntarily, or there is retention of urine. 

The symptoms deepen. The patient utters no complaint. Neither 
pain nor headache are felt. Appetite is completely lost, thirst no longer 
distresses him, although he swallows with diflicultv, owing to the dryness 
of his throat. He lies upon his back, stupid, lost, utterly indifferent to 
everything around him, sometimes moaning or muttering incoherently, 
sometimes quiet. The eyelids are partly closed, the pupils contracted. 
Deafness is often present, ^^'hen spoken to loudly, he stares vacantly 
without attempting a reply. If asked to put out his tongue, he opeas hia 
mouth and leaves it open till reminded to close it. He is unable to raise 
himself, or even to turn from side to side; from muscular weakness he is 
continually sliding down in Jhe bod; his hands tremble, he picks at the 
bed-clothes and feebly grasps at unseen objects in the air; there is subsul- 
tus. The pulse is small and weak, often diRicuU to count, less commonly 
irregular or intermittent. It ranges from 112 to 140 or over. The por- 
tions of the skin subjected to pressure show a tendency to slough. Tha 
surface now beoomea cooler and is often moist. It peteohiie are present 
they become more numerous. 

Death may take place at any time after a condition such as has been 
described becomes fully developed. In very severe cases it may occur in 
the course of a few days or before the end of the first week. Mare com- 
monly the fatal termination takes place between the tenth and the seven- 
teenth days, Death at a later period is uncommon, except as a conse- 
quence of complications. The mode of death is by coma, or by asphyxia 
in consequence of sudden pulmonary enlargement, or by failure of the 
heart, the pulse becoming imperceptible, the surfaces cold, livid, and bathed 



In abortive cases a favorable termination may take place by critical de- 
fervescence at the end of the first or the beginning of the second week. 

In average oases the fever comes to an end about the fourteenth day — 
sometimes as early »s the tenth day, sometimes as late as the middle o( 
the third week. The amendment ia more or less sudden. The tempera- 
ture, which in many cases shows a little abatement for some days before 
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the crisis, falls in a single night, or in the course of twenty-four or fortj- 
eight hours, to the normal or even a little below it; the pulse becomes 
much slower and its character improves; the stupor and coma immediately 
disappear after a prolonged, refreshing sleep, out of which the patient 
awakes as from an oppressive dream — conscious, but at first bewildered 
and confused. The eruption fades and gradually disappears, the tongue 
cleans and becomes moist at its edges, the appetite returns. The crisis is 
often attended by moderate sweating or diarrhcBa, or both, and by an in- 
crease in the amount of urine, with a copious deposit of urates and the 
disappearance of albumen. In the course of a few days the tongue is 
moist, the appetite eager, strength begins to return, and the convalescence 
progresses rapidly, so that many patients are able to resume their work 
within a month from the beginning of the attack. 

Temporary loss of hair not infrequently occurs during convalesoraioe, 
and in many cases a considerable length of time ensues before the body- 
weight and the original vigor of mind are regained. The deafness in al- 
most all cases gradually passes away. 

Relapses occur, but they are much less common in typhus than in 
enteric fever. 

Analysis of the Principal Symptoms, 
stmftoms beferabia to thb nebvous system. 

A chill or chilliness is, in many cases, the initial symptom. It is, how- 
ever, often absent. 

Msadache is among the earlier and more constant symptoms of 
typhus. When prodromes are present, headache is usually among the 
number. In most cases it is present from the onset; it is most severe 
during the first week; it often lasts only a few days, and, as a very general 
rule, terminates early in the second week, upon the advent of delirium. 
Its seat is most frequently in the forehead or temples; it is rarely ood- 
fined to the vertex or occiput; in a majority of cases it is general It is 
usually dull or heavy, often moderately intense, and for a few days the 
most prominent symptom of the disease, but rarely acute or paroxysmal. 
Sometimes it is slight. 

Vertigo, increased upon assuming the upright posture and beoomixig 
more marked with the progress of the disease, is usually associated with 
the headache. 

Pains in the back and limbs are prominent symptoms during the early 
days of the attack. The pain in the back is dull and heavy, but leas dis- 
tressing than the headache or the pains in the extremities. The last are 
described as of a sore character, as if from severe bruises; they outlast 
both the headache and back-pains, and often recur during convalescence. 
They not infrequently implicate the joints as well as the musoular 
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^BlDr/i>(tt"i is conimou. Soiiie impairment of tbe menial faculties is 
^8ilBUnl ; Leiiue the ByDonyiii "brain fever." iii the latter part uf the 
first week, an n general rule, sluggishness of mind becomes apparent; tlio 
peroeptions are blunted, mind and memory are confused; tbe patient can- 
not tell how long he has been sick, nor the day of the week ; he is indlf- 
ferent to what goes on around htm, and annoyed at being spoken to or 
{juestiuned. This menta) dulnes!) alternates with drowsiness, wbich lacks 
the refreshing- attributes uf aleep and scarcely deserves the name. He 
becomes more and mori; dull, and, although this degree of mental dis- 
turbance may not be exceeded in mild cases, in most instances the stupor 
passes into delirium. 

The period at which delirium 8U|>er\'enes is variable. It commonly 
appears as the headache subsides — about the end of the first or the begin- 
ning of the second week. It may occur much earlier. In rare instsnces 
it has been observed from the first night of the attack; on the other hand, 
it may not appear till shortly before the critical defervescence, towanl 
the close of the second, or iu the early part of the third week in protracted 

At first the delirium occurs only during some part or the whole of the 
night, and is absent during the day, to return again at nightfall. After a 
lime, it becomes present during the day also, and is then worse by night. 
It is common for patients to be drowsy and stupid in the daytime, wake- 
ful and delirious at night. It usually ceases after the crisis, but in rare 
cases continues to occur at night for some time into the convalescenoe, 
even after the general condition has begun to show a decided improve- 
ment. 

The character of the delirium presents the widest range of variation. 
This phenomenon, AM well as the other symptoms of mental disturbauoe, 
are greatly modified by the mental tem[)erament of the individual, his 
intelligence and education, previous habits of intemperance and the like, 
and by the amount of anxiety and fatigue that have precedeil tbe attack. 

In uncomplicated cases the severity of the attack mav be measured by 
th« degree of mental aberration and delirium (Murchison)- 

The delirium is generally quiet; the patient moans and mutters inco- 
herently, or he is restless, irritable, and easily disturbed. .Vt first, he 
i-eplies coherently to questions when aroused, or his answers are rambling 
and inconsequent; after a time he falls into a state of more or less com- 
plete unconsciousness. 

It is less frequently, but in no small proportion of cases, much like 
that of chronic alcoholism — a form of delirium treincnt. In spite of his 
extreme prostration, the patient is restless and fidgety; he sleeps little 
or not at all; be glances furtively from side to side, and makes eager but 
purposeless attempts to leave his bed ; bis tongue is protruded trem- 
blingly, and there are muscular tremorx of bis limbs. Tbe pulse is weak 
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and frequent, the impulse and first heart-sound impaired, and the skin 
leaky. 

Again, the delirium may be active and noisy. The patient shouts and 
screams. He tosses about and seeks with violent efforts to get out of 
bed. His strength is surprising. He has to be controlled by force, for 
which stout attendants are sometimes necessary. In this state the 
patients often show a suicidal disposition, and require careful watching, 
especially at night. Indeed, the mental state in typhus fever is so pecu- 
liar, that it is in no case safe to leave the patient alone. Patients who 
are quite rational to all appearances during the day, may wander about 
in delirium at night, and the semblance of reason at one period of the 
day may be followed by suicidal mania in the course of a few hours. The 
last form of delirium is called delirium ferox ; it is much less common 
in typhus than the low, wandering form which has been called '^ typho- 
mania,'' and is apt to be more or less transient and to terminate in pro- 
found exhaustion or even fatal collapse; in other cases it subsides into 
typhomauia. 

The mental state is peculiar, but that it differs essentially from that 
of the delirium in other fevers or acute diseases is not apparent. Dr. 
Murchison has collected, in ^' The Continued Fevers," an interesting ac- 
count of the delusions and fancies of patients in the delirium of typhus, to 
which the reader interested in this branch of the subject is referred. The 
instances cited bear out the statement of Griesinger,^ that the mind in 
the delirium of typhus is very often concerned with a limited number of 
constantly recurring alarming fancies. 

Da Costa observed a fatal case in the wards of the Pennsylvania Hos- 
pital, in which delirium was absent altogether. The patient's mind re- 
mained clear to the last hours of life. 

'Wdkefidness^ drowsiness, — During the first two or three days the 
patient may be dull and inclined to sleep, but wakefulness is a prominent 
and distressing symptom in most cases until the beginning or middle of 
the first week, particularly at night. Inability to sleep and restlessness 
are also common in children. It is a curious fact, noted by many ob- 
servers, that patients who sleep sometimes for several hours together, will 
often insist that they have not closed their eyes, although in all other 
respects rational. 

To this sleeping, without being aware of it afterward, has been ap- 
plied the awkward and useless term cojna vigil. This term has also been 
applied, perhaps more correctly, to a condition of great gravity, " in which 
the patient lies with his eyes wide opeli, gazing into vacuity, his mouth 
partially open, his face pale and devoid of expression ; the pulse rapid and 
feeble, or imperceptible; the breathing scarcely perceptible; and the skin 
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i Ktiil liBthod in perapirstion. He is evidently awake, but lie is itidif- 
t and absolutely insensible to &11 that is going on about hiui." Tha 
condition so graphically described by Jenner is not infrequently obseri'ed 
shortly before the fatal issua in typhus. The term coma vigil is not 
sufficiently signiBoant to describe it, nor is it sufliaiently explicrit, being 
indiscriminately applied to two widely different states, to designate either 
the one or the other. It belongs to a large class of meaningless words 
which, being neither descriptive nor explicit, nor generally understood 
or understandahlv, might well be spared out of medical literature, which 
tliey oiiniber, 

Drotegineju, more or less marked, not infrequently alternates with 
wakefulness and delirium; but about the middle of the secotid week that 
indeterminate condition between sleep and waking, to which the term 
somnolence has been applied, commonly supervenes. It may follow pro- 
longed wakefulness and mental excitement, or may occur without them. 
It is mori* or less profound according to the gravity of the case, and 
deepens by imperceptible gradations; first into stupor, then to coma. 

Debility is one of the most characteristic features of typhus. Il 
comes on early, and is in all cases marked. The patients are obliged to 
take to their beds from sheer weakness within the first day or two of their 
illness. So great is the loss of muscular power that the pat'ients are un- 
able to walk or rise without assistance, or, in many cases, even to turn 
in bed. As a general rule, the prostration increases till the ninth or 
twelfth day, when it is often complete. The ojcceaaive effort of the 
maniacal paroxyams in the acute form of delirium is apt to be followed by 
a corresponding prostration, so great in some instances as to prove 
rapidly fatal. The loss of strength sometimes is not very great until tha 
beginning of the second week of the disease, when it develops suddenly 
with dangerous symptoms of extreme debility. This class of cases is 

Except when changed by restlessness or delirium, the attitude of the 
patient is, by reason of the loss of musoutar power, that which is deHribe<l 
as the dorsal decubitus. With increasing weakness he tends to sink 
toward the foot of the bed. 

Paralytes of certain groups of muscles occur; hence the involun- 
tary discharges and the retention of urine that so often attend the height 
of the disease. Dribbling of urine may result not only from paralysis of 
the neck of the bladder, but it may also arise as a consequence of over- 
dUtention of the bladder from paralysis of its muscular coat. In typhu- 
and ID all low fevers, the routine exploration of the suprapubic region by 
palpation and percussion is imperative, as in this way retention of urine, 
that bv reason of the dribbling might be otherwise overlooked, is oflen 
detected, and may be relieved by the use of the catheter. Negteot of 
Aifl precaution is apt to result la unemia with t^oma and convulsions, or, 
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more remotely , in catarrh of the bladder or ulceration of its mucous mem- 
brane. 

Murchison states that there is occasional paralysis of the orbiculares 
muscles, and that, in consequence of the inability to close the eyes, ulcer- 
ation and sloughing of the cornea may take place. 

Among the disturbances of the functions of the nervous system is 
tremulousness. In few severe cases is trembling of the hands and tongue 
wholly absent during the period preceding the crisis or the fatal issue. In 
some cases— especially in those who have habitually indulged too freely 
in the abuse of alcohol, the aged and the very infirm, the whole body is 
observed to be in a state of tremor. Oscillatory motions of the eyeballs 
(nystagmus) and choreic movements of the limbs have been recorded. 
Subsultus tendinum, spasmodic twitch ings of the muscles of the face, 
carphology or grasping in the air, and picking at the bed-clothes, also 
belong to the motor disturbances of the gravest cases of typhus. Hic- 
cough occasionally occurs. 

Much more rarely, and in grave cases only, tense contractions of groups 
of muscles are met with. The flexors of the forearm, and of the thighs and 
legs, are among the groups apt to be thus affected. Trismus, strabismus, 
and, in very rare instances, opisthotonus, have been seen. 

Gefieral cotivtUsiofis are met with, according to Murchison, about once 
in one hundred cases. They are due to ursemia in the vast majority of 
cases, and rarely appear earlier than the middle or end of the second 
week. An unusual tendency to stupor, and a marked diminution in the 
quantity of urine secreted, as a rule, precede for three or four days the 
fit, which is apt to be followed by death, or by coma that continues till 
death occurs. Life is rarely prolonged beyond three or four days after 
the occurrence of general convulsions. Fatal ursemic convulsions may, 
however, occur in cases that have apparently pursued a mild course, or 
even after the patient has entered the stage of convalescence. 

77ie organs of special sefise are to some extent implicated in the 
processes of typhus. During the first week the eyes are watery; later in 
the course of the attack they are dry. The conjunctivse are commonly 
deeply injected from the earliest days of the attack. Most observers in- 
sist upon the fact that the discoloration of the conjunctiva is of a darker 
hue in typhus than in ordinary inflammations of the eye. The pupils are 
commonly contracted, sometimes in grave cases to a mere point, and are 
not infrequently insensible to the stimulus of light. Dilatation of the 
pupils, with failure to respond to light, is very rare, and occurs only in the 
most profound stupor or coma. Intolerance of bright light is common. 

During the first four or five days, patients very often complain of 
noises in the head, and associate them with dizziness. After the fourth 
or fifth day, decided or even complete deafness is common ; it often ex- 
tends into the convalescence, but is not persistent. It was regarded as a 
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77ie tr^nperalurt range of typhus, as Leber! lias pointed out, lies mid- 
way between that of enteric and that of relapsing fever. With th© 
former it shows a rapid, progressive increase of body -heat during the first 
days of the attack, and a continuous high range .marked by moderate 
morning remissions. The range of typhus, however, differs from that of 
enteric fever in the much more rapid rise to its maximum, the shorter 
duration of high temperature, the marked fluctuations early in theseoond 
week, and its critical termination. 

The curve of typhus resembles that of relapsing fever in that both rise 
rapidly to the maximum at the outset, remain continuously high, and ter- 
minate abruptly. The rise in relapsing fever is, however, much more 
abrupt, the range higher, the course shorter, and the crisis on the fifth or 
seventh day more precipitous. In no case does typhus show, after an in- 
termission of several days, llni sudden, intense, febrile relapse which is 
oharaoteristio of relapsing fever. 
I Considerable discrepancies ai 
of the studies iimd<' livni 
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ture of typhus. Doubtless some of the statements made are based upon 
too limited a number of observations, possibly others are the result of 
the investigation of cases in wliich the typhus temperature has been modi- 
fied by complications, or other sources of error may have been overlooked. 
It is, however, probable that the discrepancies in the records of different 
observers are due in great part to differences in the temperature range of 
typhus in different epidemics. 

Without going into a detailed comparison of the recorded obeerva- 
tions, we may regard the following statements as representing the main 
facts. 

The temperature rises rapidly from the onset of the disease, and in 
average cases reaches its maximum at from the fourth to the seventh day^ 
or about the period of the appearance of the eruption. Occasionally, the 
maximum is attained as early as the third day, or, and this is especiaUy 
so in very severe cases, not until the ninth or tenth day. The maximum 
is commonly between 40°— 41° C. (104°— 105.8° F.); it rarely readies 
41.5° 0. (106.7° F.), except in children, and it may not exceed 39,5** C. 
(I(i3.1° F.) 

Even on the first evening it may roach 40°— 40.5° C. (104°— 104.9** F.). 
On the evening of the fourth day it is seldom below 40.5° C. (104.9° F.), 
much more commonly 41° C. (105.8° F.), and not rarely higher, "while the 
average morning temperature at this period is 39.5° — 40° C. (103.1° — 
104° F.). Exceptionally, an evening temperature of 39° C. (102° F.) has 
been encountered on the third day; but this is not of itself, by any meana^ 
o( favorable prognostic import. 

After reaching its maximum, the temperature falls off to a very slight 
<>xtcnt in about two-thirds the cases, but remains about the same in the 
rest, and there is otherwise little change for several days, until about the 
seventh or eighth day — more rarely, as late as the tenth, when there is 
commonly, cxce]>t in the severe cases, a slight remission, which, in the very 
mild cases, may be followed by complete defervescence, but after which 
the temperature commonly rises again, and then gradually but slowly falls 
until the twelfth or fourteenth day, when it rapidly subsides to the nor- 
mal, or in many instances even sliji^htlv below it. 

The morning remissions are less marked than in enteric fever; they 
vary from one day to the next, but tlie usual difference is 0.5° — 1° C. (0.9° 
— 1.8° F.) for the second week, though the same curve may show greater 
or less variations, especially as the period of the crisis draws near. Ex- 
cpj)t during defervescence, a higher morning than evening temperature is 
very rare. A curve in which the morning fcall is cabsent may be looked 
upon as an unfavorable indication, and the same may be said of a sudden 
fall of temperature, with a rise in the pulse or without improvement in the 
other symptoms. A high range of temperature in the first week is apt 
to be followe<i by severe cerebral sym])toms in the second. The absence 
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of a <.li»tiiict, tliough slight roinission, about tho sovoiith or eighth day» 
is of unfavorable prognosis. 

A fall of temperature before the crisis is common. This fall usually oc- 
curs in tho morning of the day preceding the crisis. It may amount to 1.5'^ 
—2° C. (2.7**— 3.G° F.), or even to 2.5** C. (4.5^* F.), but the temperature rises 
again in the evenings to fall ]>ermanently on the following, the critical day. 
In rarer cases a decided rise, aiA)unting to 2° — 2.5** C. (3.6®— 4.6** F.) pre- 
cedes tho crisis, and there are cases in which a gradual abatement, with a 
progressively lower morning and evening temperature from day to day, 
occurs. Finally, there are cases in which no change in temperature pre- 
cedes the crisis, which sets in suddenly and progresses with rapidity. 

The critical defervescence may be completed within twelve hoars. 
Much more commonly it occupies one, two, or even three days. It afaally 
begins in the evening, only exceptionally during the course of the day. 
The fall in temperature amounts to 2°— 4** C. (3.6**— 7.2** F.). 

Recover}' commonly takes place after the crisis; but in some instanoes 
the patients liavo fallen into fatal collapse after it, or death may ooOur in 
consequence of some complication. 

The fall is usually to the normal, but not infrequently to a point a 
little below it, 36.5^—30** C. (07.7°— 96.8** F.). ITie evening after the 
lowest point is reached there is usually a slight rise, to be followed by a 
fall to below the normal the following day, and a subnormal temperatare 
is often present for several days in the convalescence, liable, however, to 
occasional transient subfebrile exacerbations in consequence of oomplioa- 
tions, or without assignable cause. 

In very rare instances an attack of typhus has been protracted into 
the third or fourth week, coming slowly to an end by true lysis. 

A rise in temperature of from 1.5" — 3.G** C. (2.7° — 6.4** F.) takes place 
just previous to, or at the time of death, in uncomplicated cases. 

Tlie pulse from the beginning of the attack is frequent, varying be- 
tween 110 and 130, and keeping pace with the severity of the general 
symptoms, and in the main with the temperature range. The evening 
rate is usually slightly in excess of the morning, and the daily variations 
are inconsidc;rable. Sometimes it increases from day to day until death 
or recovery. Although a rapid pulse is commonly present in severe cases, 
a slow pulse is by no means invariably the indication of a mild case. The 
pulse is soinotinies slow in cases characterized by extreme prostration, 
and death has takcMi place in cases in which the pulse at no time exceeded 
100 (Murchison). 

A gradual at first, l)ut toward the end of the defervescence a rapid fall 
in the pulse-rate, is conmionly the attendant symptom of improvement. 
With a temperature below tho normal, in tho first days of convalescence, 
there is usually a pulse lower than normal in frequency (50 — 70). If it 
remain frcquenl, p.'irtictilarly while the patient is in bed and quiet, this 
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may be in consequence of some complication ; and a decided rise, after it 
has fallen with the temperature, is almost always indicative of a compli- 
cation, which is often pulmonary. 

During the second week, if the depression be very great, the frequency 
of the pulse may be accelerated, while the temperature is slightly lowered; 
but, upon the whole, the pulse increases in frequency as the temperature 
rises, and falls with the defervescence. 

In the beginning of the attack the pulse is full, soft, and oompreaaible ; 
in young and vigorous persons it may for a time be somewhat tenae, as 
well as full, but this is highly uncommon. As the disease progressea and 
the strength of the patient becomes from day to day more impaired, the 
pulse diminishes in force as it rises in frequency, becoming smaller and 
weaker, until at length it is perceived with difficulty, or not at alL This 
feeble pulse of typhus is not only greatly modified in frequency, bnt also 
in force by changes from the horizontal to the semi-erect or erect posi- 
tion, both during the fever and in the convalescence. It is not rarely 
irregular or intermitting, often undulatory, but less commonly dicrotous 
in typhus than in enteric fever. 

The impulse of the heart is almost invariably, except in the mildest 
cases, enfeebled from the fifth or sixth day of the disease. This enfeeble- 
ment is progressive, and for several days during the height of the diaease 
the impulse is not infrequently absent altogether. Coincidently with the 
diminution of the impulse, the first sound becomes progressively leaa dis- 
tinct, and may at last be inaudible. It is occasionally replaced by a toft, 
systolic munnur of ha*mic origin. Tlio second sound remains distinct. 
With convalescence, the impulse and the cardiac first sound only gradually 
regain their normal character. 

The radial pulse is not always in correspondence with the impulae of 
the heart as regards force. The former may be small, weak, or e^en im- 
perceptible, while the cardiac impulse is excited and so strong aa to dis- 
tress the patient, and the systolic sound but little enfeebled. 

These phenomena relating to the heart are due in part to impaired 
innervation, and in part to the degenerative changes that take place in 
the muscular tissue of the organ. They are of the utmost importance 
clinicallv, as afTording the most reliable guide to the administration of 
stimulants, both as regards the time and the amount. 

To the enfeeblemcnt of the circulation so characteristic of typhus 
are to be referred the duskiness and lividity of the face and extremi- 
ties, often seen in the fully developed disease, the tendency to venous 
and arterial thrombosis described in rare instances, and the occurrence 
of embolism of the larger arteries, with resulting gangrene of an ex- 
tremitv. 

TJie urine varies in quantity with the amount of fluids taken. During 
the iirst week, it is often rerliiced from twenty-five to fifty per cent. In 
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tlie Inter periods of the diaeaee it is not iiifreijiicnliy iiicreasud. In 
spvere cafies partial or total suppression ntay occur. 

Xotwithstaiiding the large amount of water drunk, and the dryueu of 
ibc skiu aud ubiicucc of diarrhcea, the amount of urine in the whole 
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As the quantity increases, either at the height of the attack or upon the 
beginning of convalescence, the urine may become very pale. When 
partial suppression occurs, it is often of a dirty brown color like porter, 
with a copious deposit of renal epithelium and blood-elements. 

The specific gravity is usually high in the beginning of the attack, and 
lower later in its course and in convalesoenoe, varying with the amoant of 
urine passed. 

The reaction is at first decidedly acid; later it is often neutral, or even 
alkaline, when freshly passed, and deposits an abundance of urates and 
phosphates. 

The chlorides gradually lessen; at the beginning of the second week 
they are reduced to a trace, or, in severe cases, are altogether absent. 
This is not wholly due to the non-ingestion of salt, since in health all 
chlorides may be withheld, yet for a considerable time, the urine will con- 
tinue to contain them. With the approach of convalescence they reappear 
in some quantity in the urine without change in the diet, and gradually 
increase from day to day. Their disappearance is due to the processes 
of the fever, and takes place in cases uncomplicated by diarrboBa or by 
pneumonia. 

The daily excretion of urea is at first considerably above the normal 
amount, notwithstanding the decrease in the quantity of food, and this 
increase is proportionate to the intensity of the fever and the consequent 
tissue>waste. The increase has been present in the earliest days upon 
which the urine has been examined. The daily excretion is very variable 
in the second week. In some cases it gradually diminishes, in others it 
remains high until the crisis. During the early days of convalescence 
the quantity of urea falls below the physiological standard, notwithstand- 
ing a generous diet, and gradually rises again as health and strength are 
regained. 

Urea has been repeatedly found in the blood of persons who have died 
of typhus, with marked cerebral symptoms, even although there have 
been no disease of the kidneys and no diminution in the amount of urine 
(Murchison). 

Uric acid is usually increased. 

Albumen has been found to be present in the urine in a considerable 
proportion of cases, by all observers who have made it the subject of in- 
vestigation. This proportion has greatly varied in different epidemics; 
sometimes constituting the greater number or even nearly all of the cases 
examined, at other times amounting to a very small percentage of them. 
The albumen varies in amount from a mere trace to an abundant deposit; 
it may appear early in the attack, or not until a day or two before the 
crisis; and finally, it is often transient, lasting at the most three or four 
days, sometimes persistent from the day of its first appearance, commonly 
the sixth or seventh day of the disease, until death or recovery. The 
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cases in which albuminuria is early, or copious and persistent, are almost 
always severe. At the same time it does not arise as a symptom in very 
many severe or even fatal cases. The albuminuria of typhus is due to 
the altered condition of the blood, which induces hypersemia of the kid- 
neys, that may proceed to actual inflammation of their structure. With 
the albumen, and in many cases when its presence cannot be detected, 
renal epithelium, and hyaline, granular and epithelial casts are found. 
Casts are more frequently present than absent in the urine of severe 
cases (Da Costa). In cases of great severity, blood and blood-casts are 
met with. After death the kidneys have frequently presented the ap- 
pearances of acute nephritis, where no history of previous renal disease 
existed. Previously existing nephritis, in a limited proportion of the 
cases, will account for the albuminuria. 

Sugar was found in minute amounts in the urine of nine out of foui^ 
teen typhus cases, in which it was sought for by Dr. George Buchanan, 
who states that it appeared at any period between the sixth and twenty- 
seventh days, and only lasted a day or two. It was of no clinical signi- 
ficance. 

SYHFTOMK MANIFEHTKI) DY TH£ 8KIN. 

TTie eruption of typhus is prominent among the clinical phenomena of 
the disease. It is very rarely absent. The statistics of the London Fever 
Hospital show that, of 18,268 cases admitted to that institution in twenty- 
three years, the eruption was noted in 17,025, or in 93.2 per cent.; and Dr. 
Murchison informs us that these figures exaggerate the proportion of the 
cases in which it was absent, it being, in certain cases where it was pres- 
enty noted as absent by resident medical officers, who were not suffi- 
ciently vigilant, or were new to their work. He further states that in the 
year 1864, when the records were kept with unusual care, the eruption 
was noted as present in all but 55 out of 2,493 cases, or in 97.77 per cent., 
and that some of the cases in which it was not found were admitted 
after the patient had passed through the attack, so that the probability 
that the eruption had been present and had disappeared is to be re- 
garded. 

All observers agree that the eruption is absent in a very small propor- 
tion of the cases, and that it is of diagnostic importance. Both the 
mottling, or subcutaneous rash, and the distinct measly eruption, are 
darker and more distinct upon the dependent parts of the body. The 
back should, therefore, always be carefully examined in case of doubt. 

The character of the eruption has already been described in the con- 
sideration of the clinical history of this fever. The mottling and the dis- 
tinct rash usually exist together; but in the lighter cases, and particularly 
in children, the former mainly constitutes the eruption, while in older 
persons the distinct rash is vcsry prominent. The proportion of cases in 
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which the eruption is altogether absent is much greater under the age of 
fifteen than over it. In children true petechias rarely appear; but thej 
have been observed at all periods of life, from earliest infancy to extreme 
old age. 

A copious eruption, deep in color and early becoming livid or pete- 
chial, generally accompanies the severe cases of the disease. The extent 
and distinctness of the eruption, and in particular its lividity and the 
abundance of the petechise, have been regarded in all times as proportion- 
ate to the general severity of the case. 

The absence of the eruption, in the rare cases in which it is wholly ab- 
sent, is not always of itself of favorable import. Lebert states that in 
his experience such cases have proved very serious, and in several in- 
stances have terminated fatally. On the other hand, Murchison has found 
the cases without any eruption mostly mild. 

The eruption shows itself on the fourth or fifth day, as a general rule; 
it may, however, appear upon the third day, or not until the end of the 
first week after the beginning of the fever. The cases in which it appears 
later than the sixth day are extremely rare. It is first seen upon the sides 
of the chest or abdomen, or in rarer cases upon the backs of the hands or 
the wrists, and spreads rapidly over the trunk and extremities, respecting 
only the neck, face, the hairy scalp, and the palms of the hands and soles 
of the feet; but even these exceptions are not constant, and cases are not 
very rarely observed, especially in childhood, in which the distribution 
of the typhus-eruption is not less extensive than that of measles. A 
diffuse, erythematous blush is not infrequent during the first day or two 
after the appearance of the eruption. If the spots are faintly raised 
above the surface of the skin, their grouping presents a close resem- 
blance to measles — a resemblance heightened by the conjunctival injec- 
tion, and the nasal and pulmonary catarrh, which are also at this time 
well developed. 

The eruption of typhus never appears, as does that of enteric fever, 
in successive crops. It requires in most instances, apparently from its 
very abundance, a variable time, often forty-eight or even sixty hours, 
for its full development; but the spots that appear upon the second or 
third day are superadded to those first seen, and are due to the same cause. 
After the rash is completely established, it is permanent, no new spots 
of the same kind appearing. Its average duration is from eight to eleven 
days; it disappears, as a rule, with the defervescence. In some cases, 
and particularly when it has consisted only of a faint mottling, it lasts 
but a brief time — from a few hours to a day or two— and wholly vanishes 
several days before the termination of the fever. Where the eruption 
is very dark, and wlicre true petechise are abundant, the discoloration of 
the skin persists for some days into the convalescence, and only graduallv 
fades. 
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The course of the typhus-eruption is as follows: at first the lesion 
consists of a hypersemia of the cutaneous oapiilaries, whioh^ being in 
part diffuse, is manifested by that mottling or marbling of the surface, 
described as the subcuticular rash; and being in part localized, shows 
itself in the pale, dirty pink or florid spots, faintly raised above the sur- 
face, disappearing upon pressure, and variously grouped, which have al- 
ready been described as the rubeoloid or measly eruption. In the course 
of two or three days these spots are found to be no longer elevated; they 
have lost the brightness of their color, and, in consequence of the transu-* 
dation of blood-coloring matter from the vessels, appear as reddish brown 
or rust-colored stains in the skin, not distinctly marginate, but fading ob- 
scurely into the tint of the surrounding surface. The hypenemia has now 
given place to pigmentation, which cannot, however, be called petechial. 
The spots no longer disappear, although they grow less distinct under 
pressure. This change does not usually affect all the spots. Many of 
them, under ordinary circumstances, gradually disappear about the middle 
of the second week of the fever, or at the approach of the crisis. In the 
second week a minute extravasation of blood appears at the centre of 
some of the pigmented spots, and in certain cases petechise appear, not 
as a step in the evolution of the typhus-eruption, but as such from the 
beginning. The blood-stainings in the site of the spots, and the true 
petechise, are alike uninfluenced by pressure. The duration of the vari- 
ouB stages of the eruption is by no means constant. In truth, it may 
come to an end without passing into the rusty color; still less before the 
appearance of petechise. In some cases the eruption is rusty, or livid 
and petechial, from a very early stage, or, in fact, from its beginning. 

If death occur while the eruption is pinkish or florid and disappears 
on pressure, no trace of it is seen in the dead body; but if it has become 
maty, or if petechiaet have developed, the eruption is persistent, and upon 
examination of sections of the skin it is found to be stained by the color- 
ing-matter of the blood. 

The subcuticular mottling usually disappears after a few days, while 
the spots grow darker and more distinct. 

Hence, as Murchison has pointed out, the eruption of typhus is pale 
and blended in the early stages, darker and more spotted in the later 
periods. 

True petechias are neither essential nor peculiar to typhus. In many 
cases they do not occur at alT — in few before the last stages. 

The erythematous blush which attends the outbreak of the eruption 
usually quickly subsides. In the later periods of grave cases the skin 
grows dusky or livid, especially in the dependent portions of the body. 

Vibic€8 and larger transudations of blood l>eneath the skin (ecchyino- 
9eB) also occur in grave cases, and especially where acun'v exists as a com- 
plication, as it did in the war of the Crimea. 
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Murchisoii mentions '' tciches bleudtres " as occasionally occurring. 

ASttdamifia are occasionally met with. They are more common before 
than after the fortieth year of age, and may occur either with or withoiit 
marked sweating. 

Desquamation follows the disappearance of the eruption in a limited 
number of cases. It is fine and bran-like, and proceeds from above down- 
ward, but may become coarse or membranous on the hands and feet 
The nails show a white band and a furrow as the result of the disturb- 
ance of nutrition which attends the fever. There is in most instances 
more or less falling of the hair during the convalescence. 

Urticaria occasionally makes its appearance in young persons about 
the time of the crisis, or early in the convalescence. 

Herpes occurs exceptionally. It may precede the eruption and give 
rise to brief confusion of diagnosis. It also occasionally appears toward 
the termination of the disease. 

.Erysipelas has occurred with frequency in the wards of certain hos- 
pitals, and is due to hospital influence rather than to the prooesses of ty> 
phus. It is a serious complication, but not necessarily fatal. It appears 
usually upon the approach of or during convalescence, and is usually con- 
fined to the face and head. 

These eruptions are accidental. 

77^e gefieral appearance of the patient ill of typhus fever is peculiar. 
It is often of itself so striking as to indicate, even to a person of limited 
experience, the nature of the disease, and in cases of doubt it is of diag- 
nostic value. The expression of the countenance, the appearance of the 
skin, the attitude, considered together, constitute what may be called the 
physiognomy of the disease. From the first the face is the index of the 
grave derangement of the functions of the nervous system that are so 
prominent. The look is dull and heavy; as Da Costa has well said, 
it is '' coarser" than in health. It is also most weary. As the caae pro- 
gresses the expression becomes blank and stupid, the eyes are half- 
closed, or widely open and staring at nothing, and the lips relaxed, 
parted, the lines indicating thought and emotion blurred or altogether 
blotted out. The facial expression varies with the form of the delirium. 
In typhomania it is feeble, fatuous, or silly; in the trembling, whioh so 
closely resembles the delirium tremens of alcoholism, it is eager, rest- 
less, suspicious, and when the delirium is active or acute, the expres- 
sion is often bold and defiant. If it is at all anxious, it betrays the 
terror or anxiety due to some fixed, distressing idea with which the 
delirious brain busies itself, not the anxiety of suffering or suspense met 
with in many acute diseases, for the pains of typhus are not commonly 
acute, and it is rare for the patient to manifest conoem as to the issue 
of his sickness. 

A uniform general flushing of the face or cheeks is genendly present. 
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It may be deepest over the cheek -bones, but it is never ciroumscribed. It 
is not pink or florid, but of a dull, dusky -red oolor, or it may be of an 
earthy or leaden hue. In the advanced stage of grave cases the face is 
often livid, particularly about the mouth and nostrils. The eyes are suf- 
fused and the conjunctivas injected ; sordes collect upon the lips and 
teeth. 

The patient lies most wearily upon his back. In the graver cases he 
is unable to move in bed, or to help himself. He lies with his hands 
crossed upon his abdomen or extended at his sides, unconscious of or in- 
different to what g^s on about him. 

SmFTOMS REFBRABIiE TO THE RBSFIBATORY BT8TBM. 

77ie respiratory movements are moderately accelerated during the first 
week, ranging from twenty to twenty -four per minute in uncomplicated 
cases. With the advent of delirium and the increased frequency of the 
pulse which attends the developing prostration, the respiration becomes 
more hurried and shallower. In grave cases, in which the disturbance of 
the nervous system is profound, the respiration is sometimes abnormally 
alow. It is more commonly hurried, and may without pulmonary com- 
plication be irregular, sighing, or jerky. 

Affections of the lungs, as in enteric fever, are very common. Of 
these, the most are to be regarded as complications, and will be consid- 
ered under that heading. But the bronchitis, which is usually present in 
the first week, appearing coincidently with the nasal and conjunctival 
catarrh, seems worthy to be regarded as a symptom. It is at first at- 
tended with but slight cough ; little expectoration, or none at all ; no 
difficulty and but little quickening of the movements of respiration, and 
there are detected upon auscultation a few scattered, subcrepitant, sono- 
rous or sibilant rales. During the second week the bronchitis may become 
diffuse, and extend to the capillary tubes. This it may do in an insid- 
ious manner, without much cough or other danger-symptoms except 
quickening of the breathing. In other cases the pulmonary symptoms 
become grave, or they may even predominate so that the case may assume 
the form that has been described as bronchial typhus. Physical explora- 
tion reveals subcrepitant rdles in all parts of the chest, localized bronchial 
breathing with dulness, areas of very faint respiratory sounds, or exten- 
sive hypostatic congestions, or the signs of lobar pneumonia. 

SniFTOMS RBFERABIiE TO THE DIGESTIVE SYSTEM. 

The affections of the dig^tive tract consist chiefly of perverted func- 
tions and of catarrhal conditions of the mucous membrane of the mouth, 
pharynx, stomach, and intestines. 
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T%e tongue is at first covered with a thick whitish or yellowish-white 
fur. It may remain thus furred and moist throughout the attack in mild 
cases; but, as a rule, it becomes, at the end of the first or the beginning 
of the second week, dry and brown or brownish along its middle. In 
severe cases it is very dry, often retracted into a globular mass, and is 
coated with a dry, dark crust, which sometimes cracks at several places. 
In severe cases attended with profound asthenia the tongue is sometimes 
moist throughout. The tip and edges are usually pale. The deep fis- 
sures so often met with in enteric fever, and occasionally in relapsing 
fever, are rare in typhus. The tongue is protruded tremulously, espe« 
cially in the second week of the disease. It is sometimes protruded with 
difficulty, or not at all; apparently in some cases from sheer weakness, 
in others from dulness of intellect, and yet in others on account of its 
dry and firmly contracted state. 

Sordes begin to collect upon the gums and teeth, and even upon 
the lips, about the beginning of the second week. The gums also bleed 
at times, but this phenomenon is usually associated with a soorbutio 
tendency. 

Loss of appetite is complete throughout the attack. A desire for food 
is very often expressed immediately upon awaking from the sleep that 
marks the crisis, and it is not a very unusual circumstance for patients to 
ask for food shortly before the crisis, before any indication of improve- 
ment as regards the general symptoms is apparent. 

Thirst is a constant symptom. It varies greatly in urgency, and is 
excessive in about one-fourth the cases. It is most prominent during the 
first week, and diminishes or altogether ceases upon the advent of the 
graver nervous symptoms that set in with the second week. 

Difficulty in swaUowing occurs in a small proportion of the severer 
cases. It first appears in the later periods of the disease, and may be due 
to the extreme dryness of the mouth and throat, or to spasm or paraly- 
sis of the muscles concerned in deglutition. 

Nausea and vomiting are not common in typhus. Vomiting has been 
noted in from six to ten per cent, of the cases in some epidemics in which 
it was made the subject of special investigation. It is in most instances 
an early symptom, but may recur for a day or two preceding the crisisy 
and in some cases is confined to the period of convalescence. In dys- 
peptic persons it may continue throughout the attack. The matters 
ejected usually consist of thin, gastric mucus tinged with bile. 

Vomiting may be the forerunner of the symptoms of ursemic toxica- 
tion, such as general convulsions and coma. Occurring toward the end 
of the first or the beginning of the second week, it thus becomes a symp- 
tom of the gravest significance, and should direct the attention of the 
physician to the closest scrutiny of the amount and character of the 
urine, and particularly to the absence or presence of albumen, if these 
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matters have not already b^cii mad^, as they invarjuldy shouhl be. the 

ISfrnpany is rare in tyjihus. In those cases in whicli it occurs it is a 
later symptom, and is associated with grave depression of the nervous 
system. It may so distend the belly and interfere -n-itli the descent of 
the diaphragm as to seriously embarrass respiration. 

Abdominal jKiimnid tetulcmMS are not common. Slight oolickj' pains 
tarky occur during the first week, and there is usually a little obscure 
t«udemess in the hepatic region. Pain or dee]) tenderness localixed in 
the area corresponding to the ilio-ciccal region of the gut does not ocour, 

ITu liver is slightly enlarged in rather less than one-third of the cases, 

ICiUargemtnt of the itplten isdisoovered in the greater number of cases 
of typhus by physical examination during life, and this organ is found to 
be enlarged and softened in about three-fourths the cases examined after 
death. The enlargement Is acute, and may be made out by tlie fifth day. 
It is less common than in enteric fever, and does not attain the limits 
common in relapsing and malarious fevers, 

i'onilipation is very common in typhus. In many cases, however, 
the bowels are moved regularly, and e^icept ion ally there is diarrhtra. 
The state of the bowels varies in different epidemics. Lebert mention* 
that diarrhiea was frequent in the typhus epidemics observed by him at 
Drealau, and Da Costa and other observers of typhus in the United States 
have noted it as a frequent symptom. Spontaneous diarrhoea is not com- 
mon in the lighter cases. Of 31 cases noted by Da Costa at Philadelphia, 
this symptom was present to a marked degree in 13, or 41.0 percent. 
Murohiaon, on the other hand, informs us that, of 1,782 cases collected 
from various sources, diarrhoea occurred in only 184, or in 10.32 percent., 
while in 959 of 1,739 cases, or 55.14 per cent., there was obstinate con- 
stipation; and of 14,589 cases admitted to the Loudon Fever Hospital 
during nine years (18G3-70), only 734, or 5 per cent, suffered from diar- 
rhcBs. Of the 734 patients in whom diarrhcea occurred, 178, or 34.2& 
per oent., died, while the death-rate of patients in whom diarrhcea did not 
occur was only 18.14 per cent. Diarrhuja may be present in the early 
days of the attack, or may occur at any time during its course, either 
spontaneously or as a result of purgative medicines. It is also observed 
at the crisis. It is usually mild, but may in rare cases be very trouble- 
some, or even so excessive as to endanger the life of the patient by the 
increased prostration to which it gives rise. Involuntary discharges oe 
cur in cases of the most serious kind, and commonly upon the approach 
of death. 

The Stools, when there is diarrhoea, are usually of a dark, greenish brown 
color, and of a less Suid consistencv than in enterii- fever; in some oases 
they are of a light color and watery. In Da Costa's cases the stools were 
small, thin, and feculent, often offensive, and of a yellowish color. They 
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arc not cominonly attended by pain or tenderness, although in rare in- 
stances the movements are preceded by colicky pains. 

Complications and Sequels. 

The complications of typhus are numerous. They vary in different 
epidemics, but sometimes appear to be determined by individual peculi- 
arities, different members of the same family presenting, when attacked 
by the disease, the same complications, such as convulsions, palsies, gan- 
grene, and the like. The fatal termination is not infrequently due to 
some complication ; and the occurrence of a complication may postpone 
the critical defervescence or arrest it altogether, and thus prolong the 
attack to an unusual length, and cause it to end, in cases ultimately fa- 
vorable, by a gradual defervescence (lysis). 

The convalescence may be interrupted and greatly prolonged by the 
development of sequels. 

Affections of the respiratory tract are common and serious in typhus. 

Acute laryngitiSy leading speedily to oedema of the glottis, is of occa- 
sional occurrence. This may occur of itself as a secondary affection, or it 
may be led in by ulceration of the larynx, by a post-pharyngeal abscess, 
by enlargement and suppuration of the parotid or submaxillary glands, 
or it may occur in consequence of erysipelas. Its advent, either with or 
without preceding inflammatory processes in contiguous structures, is in- 
sidious. Slight huskiness may be quickly followed, after a brief period, 
by laryngeal breathing and the signs of impending asphyxia, rendering 
prompt laryngotomy or tracheotomy necessary to save life. 

The laryngitis is sometimes croupous, and diphtheria of the larynx 
and pharynx occur. 

Laryngeal ulceration is less common than in enteric fever. 

The obscure onset of the pulmonary complications of typhus has al- 
ready been alluded to. It is of the utmost importance that systematic 
physical exploration of the chest be made from day to day. The gravest 
chest-complications may be developed with but little cough, little or no 
expectoration, and no complaint of pain whatever. The debility of the 
patient and his blunted perception serve to mask the special symptoms 
of lung -trouble. Hurried respiration and increased duskiness of the face 
are the danger-signals. 

J3ro7ichitis has already been spoken of. It is, in fact, a symptom 
rather than a complication. The great danger lies in its tendency to 
become diffuse and to extend into the finer tubes, and thus, leading to 
atelectasis and secondary lobular pneumonia, to destroy the patient by 
cutting off extensive areas of breathing surface. 

Thue lobar pneumonia is infrequent in typhus. It is manifested by 
the usual signs, dulness — crepitus, bronchial respiration, and rusty sputa. 
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Gangrene of the lung also ocoasionallj occurs; it is manifested by 
the peculiar and horrible foetor, supervening upon the signs of acute 
inflammatory processes affecting the lungs, the altered look of the pa- 
tient, and a simultaneous aggravation of all the symptoms. It is usually 
fatal 

IHeural effhssionSy both serous and purulent, occur in rare instances. 
Unless the chest be systematically explored they are apt to be overlooked, 
as they come on insidiously, without pain, and do not greatly embarrass 
the respiration until they have attained considerable volume. 

J'hthUis is sometimes lighted up during the attack of typhus or in 
the convalescence. The catarrhal pneumonia persists, and rapid emacia- 
tion, night-sweats, and muco-purulent sputa occur. 

Slood-spitting is a very rare occurrence in typhus fever. Murchison 
points out the fact that it may occur in consequence of the pulmonary 
hypenemia in a previously diseased lung, or by reason of the existence 
of the hemorrhagic diathesis. 

Other hemorrhages are not uncommon in grave cases — not alone when, 
as so often has happened in camps and armies and in times of protracted 
scarcity of food, scurvy complicates the disease, but also when no such 
predisposing cause is present. Bleeding from the nose, the gums, the 
bowel, the urinary passages, and the vagina, as well as the spitting and 
vomiting of blood, have been observed. Slight wounds and superficial ex- 
coriations may give rise to serious or even fatal hemorrhage. These 
events are unusual. But, in many epidemics, large subcutaneous extrava- 
sations of blood are common, and after death similar effusions are found 
beneath the mucous and serous membranes, in the intermuscular planes, 
and within the substance of the muscles. 

Soih occasionally break out in numbers during the convalescence. 
They constitute a troublesome sequel. 

Among the rarer complications of typhus is pyasmia with purulent 
dtpoait in the joints. It begins with severe chills, followed by great pros- 
tration, rapid and feeble pulse, and acute swelling of the joints with ten- 
derness and rednesi^ There is commonly jaundice and sweating. The 
smaller joints also, are often implicated. After death the joints are found 
to contain pus, but abscesses in the internal organs are rare. This com- 
plication usually appears at the time of the crisis, or early in the conva- 
lescence. 

Phlegmasia dolens was noted as of common occurrence in the conva- 
lescence in those epidemics in which bleeding entered largely into the 
treatment. This complication has been very rare in recent epidemics. 

When erysipelas occurs, it usually comes on late in the fever or early in 
the convalescence. Much more rarely it occurs shortly after the begin- 
ning of the disease. It commonly commences about the root of the nose 
or the lobe of one ear, and spreads over the face and scalp, sometimes 
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leading to the formation of absoesaes of the eyelids and of the integoments 
elsewhere. The pharynx and larynx are very often* implicated in the 
erysipelatous process, and oedema of the glottis sometimes results. Ery- 
sipelas occurs less frequently in other parts of the body. Many cases 
of erysipelas arising at the same time, where typhus fever patients are 
crowded together in a hospital ward, are to be attributed rather to bad 
hygienic influences than to the typhus processes. 

Diffuse inflammation of the subcutaneous tissues^ resulting in purulent 
infiltration, occasionally occurs, most commonly in the lower extremities. 
It is attended by the symptoms of serious constitutional disturbance and 
pain in the affected part. 

Erdargement and suppuraUon of the parotid gland occur early in 
many epidemics. Sometimes, however, they are met with about the time 
of the crisis, and again they may not be developed until convalescence. 
They occur at all periods of life, but are proportionately more common 
after the thirtieth year. The tumefaction forms rapidly and suppuration 
speedily follows. Resolution, however, may occur without the formation 
of matter. The connective tissue overlying the glands is largely involved 
in the suppurative process. The parotitis is often associated with facial 
erysipelas or with' extensive inflammatory oedema of the neck. This is a 
very dangerous complication. These inflammatory swellings occur abo 
in the submaxillary glands, in the mammsB, the glands of the axilla and 
groin, and less frequently in the extremities. Their number is sometimes 
limited to one or two; sometimes they are numerous. They occasionally 
result in extensive gangrenous ulcers. In many epidemics they are absent 
Parotid buboes and other inflammatory swellings occurring in typhus, sug- 
gest a relationship between this disease and the true plague. Murchison 
suggests that typhus is probably the plague of modem times. 

Bed-sores are not very frequent in uncomplicated typhus. They are 
apt, however, to occur in cases protracted by other complications. They 
appear in those parts of the body subjected to pressure, the most common 
situation being over the sacrum. They also occur in the heels, upon the 
back of the head, at the trochanters, and over the vertebra prominena 
They protract the duration of the illness, and may bring about a fatal 
termination of the case by exhaustion or by septicaemia. 

Parts not subjected to pressure may become gangrenous in conse- 
quence of arterial thrombosis. The death of the tissues is usually preceded 
by darting pains and the signs of arrested circulation in the part, namely, 
numbness, coldness, and livid discoloration. The feet and ankles are apt 
to be involved, less frequently the nose, the penis and scrotum, and the 
external genitalia in the female. 

In severe epidemics many observers have noted the tendency of 
wounds and ulcerated surfaces to become gangrenous in typhus-patienta 
and even in those not suffering from the disease. Under such oircum- 



stftiices gangrene has resulted from the application o( blisters and sitia- 
piaiii». 

Perforaliiig ulceration of both comete oooasionally occurs, in conse- 
quence of the exposure of the globe from the eyelids being kept con- 
stantly open. 

ffoma or ouiicrum oris occurs in some epidemics. It i> fortunately 
a very rare complication, but is fatal in most instances. It is more fre- 
quent io children than in adults. 

Neero4iK is a rare result of typhus, as of other severe fevers. Murohi- 
Bon saw in one instance extensive necrosis uf the fibula follow an attaelc 
of typhus. It is probably aecotnlary to arterial thrombosis. 

Pericarditis and endocarditis are extremely rare. 

In rare instances tneittal Jlsebleness follows the attack; but, as a rule, 
the intellectual faculties are restored shortly after the crisis. Maniacal 
attacks sometimes ooour during the convalescence. They are usually 
transient. 

^ii/«y may occur as a sequel of typhus fever. It may involve both 
lower extremities or oue-half the body. Xumerous examples of hemi- 
pl^ia are recorded, and there are not a few cases of right hemiplegia 
with aphasia to be found iu the literature of the subject. In other cases 
the palsy is restricted to individual muscles or groups of muscles. In very 
rare instances paralysis of one side of tiic face has been observed. 

The paralysis following typhus usually terminates, in the course of 
some d^n or weeks, in recovery. It may, however, be persistent. 

TTut ^e<tfiiKgs which ao frequently attends the fever usually passes 
away in the early days of convalescence. Inflammation of the external 
auditory meatus, or of the middle ear, may give rise to permanent impair- 
ment of hearing upon one or both sides, and suppurative inflammation of 
the ear may be remotely followed by S' 
inges, as in scarlet fever. 
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sions of the overwhelming action of the poison upon the blood. It i» 
then to be regarded as an ominous indication. 

If menstruation occur during the course of typhus, it may be profuse 
and even endanger life. Murchison states that he knew of one case in 
which death was due to flooding. 

Pregnancy affords no exemption from the attack of typhus. Preg- 
nant women, even in the more advanced stages, may suffer from typhus 
without miscarriage; and when this accident does occur, it is not neces-. 
sarily fatal to either the mother or child. During nine years (1862-70) 
107 typhus-patients in the London Fever Hospital were known to be preg- 
nant. Of this number 49 aborted from the tenth to the fourteenth day 
of the attack; of those who aborted 9 died. The remaining 98 recovered 
(Murchison). 

In respect of the tendency to miscarriage and the danger to the life 
of the child, typhus is in strong contrast with relapsing fever. 

Varibtiks. 

The general characters of typhus present but little variation. The 
picture seen at the bedside has in the main the same general outlines and 
coloring in all epidemics. Variations in the groupings of the symptoms, 
and lightening of the tints or deepening of the shadows in particular 
cases, are to be attributed to differences in the constitution and habits of 
the patients, to differences in the circumstances under which epidemics 
arise, and, above all, to the complications which are so numerous, so com- 
mon, and frequently so important in determining an unfavorable ending. 
The varieties of typhus that have been described by various authors, who 
have depended upon the prominence of certain symptoms or groups of 
symptoms as a principle of division, is very great. Among them may 
be mentioned inflammatory typhus, nervous or ataxic typhus, adynamic 
typhus, ataxo-adynamic typhus, catarrhal, scorbutic, purpuric, and dysen- 
teric typhus, and a further exercise of ingenuity could almost indefi- 
nitely increase the list. A more useful distribution of the oases into 
varieties is that based upon the course and development of the attack 
considered in its completed clinical history. The cases, thus regarded^ 
readily arrange themselves into the following five groups: 

1. Common Typhus. 

2. Fulminant Typhus. 

3. Walking Typhus. 

4. Mild Typhus. 

5. Abortive Typhus. 

1. The common form has already been sufficiently indicated in the 
foregoing sketch of the clinical history of the disease, of whioh it forma 
the basis. 
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2. TTie fidminant form {typhus sideranB) is oharaoterized by the 
furious ouset of the attack, the intensity of all the symptoms, the ex- 
treme to which the temperature abruptly rises, the early appearance of 
<rrave cerebral symptoms, and finally by the rapidity with which death oc- 
curs, this event taking place within the first three or four days of the at- 
tack, or even in a few hours from its beginning. This form is rare. 

3. Walking typhxis {tyjyhKs a^/ibiUatorius) begins insidiously or in an 
intermittent manner, so that the patient is not compelled to keep his bed 
at firsts or rises and goes about after an initial paroxysm. The case, 
apparently benign at first, after a time assumes the gravity characteristic 
of typhus, the patient suddenly falling into a state of extreme prostra- 
tion or even dangerous collapse, or becoming delirious and ma!iifesting a 
suicidal tendency. 

4. JfUd typhtis (typhus levlssitnus) is a form unattended by severe 
symptoms of any sort. The nervous phenomena seldom exceed headache 
and mild delirium limited to the nijrht. The temperature scarcely rises 
above 39"* C. (102.2** F.). The eruption is little marked, or absent al- 
together. The defervescence occurs commonly on the seventh day, and 
is usually completed in the course of the eighth day; it is often attended 
by herpes. This form, which is to be distinguished from abortive typhus, 
occurs more or less frequently in all epidemics. It also occurs at times 
and places where typhus is endemic rather than epidemic, and, in the ab- 
sence of the eruption, is apt to be confounded with simple continued 
fever or febricula. It is apt to occur chiefly among young persons, and 
among individuals, who, although ex])osed to the contagion of typhus, 
live under favorable hygienic conditions. Closely allied to this form is 
the condition described by Jacquot as typhiaation d petite dose. This 
condition is attended by malaise, slight fever, loss of appetite, a sense of 
bodily and mental fatigue, broken rest and some mental confusion, but 
does not pass into actual typhus. 

5. Abortive typhus {typhus abort itj us). This form is only to be 
recognized by its occurrence during the epidemic prevalence of typhus. 
It begins abruptly with headache, epigastric distress, a chill or chilliness, 
followed by decided fever. Pains in the back and limbs also occur. 
There is mental dulness, a foul tongue, constipation. The attack pre- 
sents, in short, all the symptoms characterizing the onset of the prevailing 
epidemic disease. At the end of the second, third, or fourth day, however, 
there is a critical defervescence accompanied by sweating, diarrhoea, or, in 
some instances by vomiting. Convalescence then occurs. 

19 
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Pbognosis and Mortality. 

A knowledge of the duration of the disease is important with refer- 
ence to the prognosis. The mean duration of typhus fever is about 
fourteen days ; mild cases may end in permanent improvement at the close 
of the first or beginning of the second week. The duration of average 
cases is from thirteen to fifteen days. Uncomplicated cases rarely exceed 
twenty days. If the defervescence be postponed to the end of the third 
week, it is in consequence of some local complication. The mean duration 
of 500 cases that terminated in recovery was, according to Murchison, 
13.43 days, while the mean duration of 100 fatal cases was 14.6 days, but 
in all of the fatal cases protracted beyond the twentieth day the result 
was due to some complication. The attack may, however, be prolonged 
to four, five, or six weeks, but this is always in consequence of complica- 
tions. The convalescence may be stated to be about as long, as a rule, 
as the attack, so that an interval of from four to six weeks from the be- 
ginning of the attack usually elapses before the patient is able to return 
to his customary avocation. The length of the aitack varies somewhat 
at different periods of life, being shorter, as a rule, in childhood and youth 
than in middle or advanced age. The mean duration of the attack has 
been found to be longer at the beginning of an epidemic than toward its 
close. 

True relapses in typhus are extremely rare. 

The death-rate varies greatly in different epidemics. Lebert estimated 
it to be six or seven per cent, in the Valais epidemic in 1839, while Jac- 
coud states that in the Crimea and in Algiers the mortality has reached 
from fifty to fifty-five per cent. Outbreaks in camps and armies, and 
those following severe famine, have invariably been attended with a 
higher death-rate than those affecfing the civil community under more 
fortunate circumstances. Griesinger computes the mean mortality at 
from fifteen to twenty per cent. Not only does the mortality vary in 
different epidemics, but it also varies in different years of the endemic 
j)revaleno(» of typhus. Thus, we find, upon consulting the statistics of the 
London Fever Hospital, that the average mortality for 23 years was 18.92 
per cent., or, deducting 68G cases fatal within forty -eight hours, 15.76 per 
cent. ; but that, in the year 1857, the mortality was 25.18 per cent., in 1858 
it was GO per cent., in the year 1859 it was 33.33 per cent., while in 1860 
it was 40 per cent., the admissions in these years being respectively 274, 
1*>, 48, and 25. 

The mortality in any community is lower than the mortuary reports 
of its hospitals would indicate. Cases occurring in the higher walks of 
life, among children, and mild cases, are less likely to become the subjects 
of hospital statistics than those occurring among the destitute, those en- 
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feebled by privatiou^ aud the aged and infirm inmates of poor-houses, and 
the like. Murchison estimates that the mortality in London, allowance 
being made for these sources of fallacy, does not probably exceed ten per 
cent. 

Sex influences the mortality. In childhood the number of deaths is 
comparatively greater among females than among males; but, after the 
fifteenth year, typhus appears to be somewhat more fatal in males than in 
females. The difference in adult life is probably due to the greater preva- 
lence of the alcoholic habit in the male sex, and the greater consequent 
liability to morbid conditions of the liver and kidneys. 

Age is of great importance as influencing the death-rate. In child- 
hood and youth, typhus is by no means a fatal malady. In old age, on 
the contrary, it is most mortal, and the death-rate progressively rises 
from the earliest to the latest periods of life. 

I have rearranged one of the tables of the London Fever Hospital 
statistics given by Dr. Murchison, so as to show the number of admissions 
in each of the decades of the years of life iu 18,268 typhus-patients, and 
the corres])onding deaths aud percentage of mortality : 

There were under 10 years 1,430 cases, 58 deaths, or 4.05 per cent. 
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In the Breslau epidemic of 1868-69, Lebert found that the disease be* 
came more fatal with advancing years, as is shown by the following table: 



Age. 



Under 15 years 

From 15 to 20 years 
From 20 to 30 years 
From 30 to 40 years 
From 40 to 50 years 
From 50 to 60 years 



Percentage of ' Percentage of 
all cases. total mortality. 



15.2 
16.1 
22.8 
23 
13.4 
7.4 



2.7 
3.16 

15 

26 

24.1 

20 



As in other epidemic diseases, the mortality is greatest at the begin- 
ning and height of epidemics, and gradually declines as the number of 
eases diminishes. 
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Race and nationality exert but little influence upon mortality. To 
'Philadelphia, in the epidemic of 1836, the mortality was greater among 
the blacks than among the white population (Gerhard). 

Among individual peculiarities unfavorably influencing the prognosis, 
are intemperate habits, diseases of the kidney, gout, obesity, and mental 
depression. Fatigue and privation before and at the beginning of the at- 
tack, increase the danger. Nursing women, according to Dr. Murchison, 
are prone to a high degree of ansemia, and in them the chances of death 
by asthenia are increased. 

During the attack a presentiment of death is of ominous prognostic 
import. It is not, however, a necessarily fatal sign. It is apt to be pres- 
ent among persons of cultivated intelligence, and in particular among 
medical men. The danger may be said to be in general terms proportion- 
ate to the severity of the cerebral symptoms and to the early date of their 
appearance. Thus, severe headache, constant and high delirium, profound 
stupor, indicate great danger, and the earlier their appearance the greater 
their significance. Extreme prostration, especially early in the course of 
the disease, is a bad sign. So also is tremulousness, twitching of the 
muscles and tendons, and grasping in the air. That condition of com- 
plete unconsciousness with wide open eyes, to which the name coma vigil 
has been applied, is almost always the forerunner of death. Sleepless- 
ness, alternating with delirium, and protracted some days without relief, 
is most unfavorable. An extremely rapid pulse is unfavorable, especially 
if it be undulatory, small, or irregular. Death sometimes occurs, how- 
ever, in cases in which the pulse iias not risen above 100. A moderate 
fall in the pulse is usually of favorable import. A very faint, or inaudi- 
ble systolic heart-sound, and a feeble or imperceptible impulse, are indica- 
tive of danger. x\s a general rule, the copiousness of the eruption is in 
proportion to the danger of the case, particularly if it be at the same time 
dark or livid. On the other hand, cases attended by a scant eruption of 
light color or by none at all, are commonly favorable. To this statement, 
however, we must make the exception that Lebert states that he has seen 
severe and even fatal cases without eruption. If the temperature rise 
very high, above 41° C. (105.8° F.), or if it fails to fall during the second 
week, this is to be regarded as of unfavorable import. The presence of 
complications influences the prognosis unfavorably. Among the more 
serious of the many complications of typhus may be mentioned previously 
existing or recent renal disease, pyaemia, parotid and other bubonic 
swellings, gangrene, bed-sores, erysipelas, and diseases of the respiratory 
tract. 

Death may take place at any period. It commonly occurs toward the 
end of the second week, that is, about the period of the crisis, in uncom- 
plicated cases, by asthenia in consequence of degeneration of the cardiac 
muscular tissue; or by coma resulting from the retention in the blood of 
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the waste products due to the fever-proceas; ur, wlieru pulmonary uoiiijili- 
catiouB exiBt, in uousequeiice of asphyxia. 

In the majority of oases the fatal result is due to some comjilicalioii. 



As-v 



, Lesions. 



Emaciation is usually not marked in the c&daver, unless death Iims 
taken place after the termination of the second week. 

Post-mortem rigidity is usually of short duration, and deoom[>os!tiun 
of the body takes place more rapidly after death from tyjihua than in most 
other diseases occurrin}^ at the same time of the year. The integuments 
of the dependent parts of the body show more or less extensive and deep 
discoloration. The whole surface, includini^ the face, is not uufrequently 
livid. If death occur during the fever, traces of the eruption often persist. 

The muscles have usually lost their nonual red color, and show a dirty, 
brownish red, or grayish red discoloration. L'pon mioroscopical e^^amina' 
tion, the muscular tissue of the heart and the voluntary muscles are found 
to have undergone granular and wnxj degeneration, particularly if death 
has occurred after the end of the second week. Extravasations of blood 
are met with in the substance of the rectus abdominis and other muscles, 

The mucous membrane of the digestive tract shows no characteristic, 
lesion, llie stomach, in a large proportion of the cases, presents no 
changes excepting those incident to shght catarrh, namely, patches of 
vascular injection and softening. Minute ecchymoses arc also occasion- 
ally encountered. The enlargement and ulceration of the solitary and 
agminate glands of the intestine, which are constant in enteri<t fever, are 
not encountered in typhus. Exceptionally the glands arc slightly inori' 
prominent than in health, as is the case after death in various other dis- 
eases, and I-ebert states that the solitary glands, as well as I'eyer's patches, 
e occasionally the seat of minute, isolated, superficial ulcers, especially 
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in the vicinity of the ileo-cajcsl valve. The mesenteric glai 
tionally slightly enlarged. 

Degenerative changes in the kidneys are not uncommi 
the result of pre-existing renal disease, at the examination 
of those dead of typhus. Tiie traces of recent disease ar 
common occurrence. The kidneys are usually hypertpmic, the cortex is 
swollen, opaque, and fatty, and the tubules, upon microscopical examina- 
tion, are found blocked with granular epithelium sometimes commingled 
with blood-corpuscles. Occasionally the kidneys are decidedly enlarged 
and gorged with blood, presenting the appearances met with in acute, 
scarlatinal nephritis. 

Enlargement of the spleen is the rule, being present in about three- 
fourths of iIjo cas^s. This organ is often softened; in many instances it 
is pulpy, and not rarely diftluent, when the capsule is divided. E\trava- 
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sations of blood into the tissue of the spleen are not uncommon. When 
the softening is less marked^ the corpuscles of Malpighi are enlarged and 
unusually distinct. 

The liver is not unfrequently slightly enlarged. It is hypersdmic if 
death occur before or at the time of the critical defervescence. If the 
sickness has been prolonged into the second week^ the liver is often pale, 
fatty, and friable. Its cells are found to contain an excessive amount of 
fat-globules and fine granules. In rare instances the liver, even when ex- 
amined shortly after death, has been found emphysematous, crepitating, 
and containing a frothy liquid with bubbles of gas, portions of it floating 
when thrown upon the surface of water. This condition is due to rapid 
local decomposition. The pancreas has frequently been found hyperasmic 
and slightly enlarged. 

Peritonitis is among the rarest of the complications of typhus fever. 
In one instance it was due to the bursting of a softened embolic deposit 
in the spleen. Occasionally subperitoneal ecchymoses are encountered. 
Pericarditis and endocarditis are exceedingly rare. There is usually a con- 
siderable amount of serum in the pericardium. The changes in the heart 
are similar to those of enteric fever. It is soft, flaccid, easily torn, and the 
muscular tissue is of a brownish yellow color. These changes are most 
marked when death has taken place late in the course of the disease. In 
some instances they are restricted to the left side of the heart. 

The blood found in the heart and larger vessels is sometimes fluid, 
sometimes coagulated into a black, pultaceous clot. Pale coagula are 
very rarely found. 

The bronchial tubes exhibit the signs of recent catarrhal inflammation; 
they are almost constantly injected, and contain a secretion varying from 
thin mucus to thick pus. Patches of atelectasis are common as a result 
of capillary bronchitis. The dependent portions of the lungs are usually 
deeply hypenemic. Pulmonary cedema is frequent. True pneumonia is 
occasionally met with, and gangrene of the lung is far from uncommon. 

Subpleural ecchymoses occur. Pleurisy is rare. When present, it is 
commonly fibrinous, and probably secondary to inflammatory processes in 
the lungs. When serous, it is apt to become purulent. The bronchial 
glands are sometimes swollen. 

The brain and nervous system, notwithstanding the prominence of the 
nervous symptoms of the disease, present no characteristic changes. If 
death take place early, there is vascular injection of the membranes and some 
hypersemia of the substance of the brain. If it take place late, the mem- 
branes and brain-substance are anaemic, and there is an accumulation of 
serum in the subarachnoid space and in the ventricles. Hemorrhage into 
the arachnoid sjjace belongs to the rarer lesions of typhus. It gives rise 
to the formation of a delicate, filmy clot, usually extended over some part 
or the whole of the convexity of the brain. Its source has not yet been 
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than is the vascular injection previously spoken of, as the result of intlam- 
matioii. The former accumulates mechanically to fill up the space within 
the cranium ui'casioned by wasting of the brain -substance: the latter is 
likewise passive or mechanical, and ia not greater or more common ihaii 
in death from other acute, febrile diseases. Moreover, there is no direct 
relation between the amonnt of the vascular injeotinn, or the quantity of 
the fluid, and the gravity of the symptoms during life. 

Anatomically, typhus fever presents no oharaoteristio lesion. At the 
autopsy we encounter the changes due to prolonged, intense pyrexia, 
namely, nutritive disturbances, a tendency to fatty degeneration of the 
muscles and the glandular viscera, and disintegration of the blood, with 
diminished volume of the brain-substance and increase of intracranial 
fluid. To these we must add frequent and grave lesions of the organs of 
respiration, and, in the greatest number of cases, enlargement and soften- 
iag of the spleen. 



^^m DiAONosiH. 

The direct diagnosis of typhus fever must remain doubtful in most 
cases until the appearance of the eruption. Of diagnostic importance 
are the abrupt onset, headache, extreme lassitude, the tendency of the 
fever to rapidly augment. If the disease be epidemic, or if the patient 
presenting these symptoms be known to have been exposed to the oon- 
Mgion of tvphus, the diagnosis is probable. It becomes certain upon the 
appearance of the eruption. The critical defervescence about the four- 
teenth day is characteristic. 

The difEerentiai diagnosis between typhus and the following diseases, 
namely: enteric and relapsing fevers, tropical remittent fever, cerebro- 
spinal fever, measles, the plague, and alcoholism, requires some ivoi-ds of 
consideration. 

The chief points of contrast between enteric fever and h/phita and re- 
lapsiiiff fevers are arranged in a tabular form upon page 338. They are 
■o manifest that it would appear impossible to confound these affections, 
yet it is to he bonie in mind that these three fevers have been regarded 
as essentially the same until within a few decades, and that they are now 
very generally regarded, by continental physicians, as varieties of a com- 
mon fever. Moreover, all the symptoms are not always present; and ex- 
ceptionally a symptom characteristic of one may appear in another of 
these ilisi-asea, as, for example, we may meet with oonstipation in typhoid 
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fever and with diarrhoea in typhus. Even the eruption may be mixed, as 
is seen in the following case, reported by Da Costa: 

A boy, sixteen years of age, was received into the Philadelphia Hospital with evi- 
dent signs of the beginning of a fever of low type. A day or two after his admissioD, 
and corresponding, as nearly as oonld be ascertained, to the fifth day of the disease, 
an eruption showed itself all over the body. It was dark-colored, petechial In its sk- 
])ect, and did not disappear oh pressure. Associated with it were drowsiness and con- 
stipation. In a few days more, however, the symptoms changed : the dark eruption 
faded and rose-colored spots were perceptible on the chest and abdomen ; diarrhoea set 
in, and the fever ran its course to a favorable termination — with the character of ty- 
phoid, just as at the outset it had assumed the character of typhus. 

Similar cases have been recorded by other competent observers, 
among whom may be named Murchison, Peacock, and T. J. Maclagen. 

Remittent fever, in its ordinary form, as met with in this country, bears 
but little resemblance to typhus; but the malignant remittents of tropical 
and subtropical climes occasionally present strong resemblances to it. 
They are attended with great prostration, low, muttering delirium, dry, 
brown tongue, a feeble pulse, contracted pupils, and in some instances by 
' })etechial eruptions. Typhus is, however, rare in the countries where re- 
mittents of this form make their home. Remittent fever is not conta- 
gious. It is apt to be associated with pure intermittents and other 
forms of disease due to malaria. Moreover, true remissions do not occur 
in typhus. And the peculiar eruption of typhus is never met with in re- 
mittent fever. The enlargement of the spleen in malarious diseases is not 
only much greater^ but it is also more dense than that of typhus. Finally, 
the course of typhus fever is uninfluenced by antiperiodic remedies. 

The differential diagnosis between cerebro-spinal fever and typhus is 
to be found elsewhere. (See page 96.) 

Measles and typhus in children present some points of resemblance, 
the most important of which relate to the appearance of a somewhat sim- 
ilar eruption about the fourth day of each disease. The eruption of 
measles is, as a rule, brigliter in its tints, and the pre-eruptive stage of 
measles lacks the intensely febrile character which belongs to that of ty- 
phus. Moreover, in measles, coryza and cough are constant, whereas the 
more serious bronchial affection of typhus is insidious and often attended 
with but little cough. Furthermore, the eruption of typhus passes 
through a typical course, subsiding speedily into maculae or stains which 
ilo not fade upon pressure. The diagnosis, if doubtful, may be simplified 
bv an examination of other individuals in the household of the affected 
person. In this country measles is peculiarly a disease of childhood, where- 
as typhus is apt to attack the adult members of the household before the 
children. 

The resemblance between typhus and the trite plague^ as it is known 
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to US by description, is most close. Both are highly coutagious diseases, 
of abrupt onset, attended by grave cerebral symptoms and petechial erup- 
tions. In the plague, however, nausea and vomiting, a pale face, an 
anxious expression, blood-spitting, and the early appearance of glandular 
swellings with suppuration and the simultaneous improvement in the 
cerebral symptoms, are met with. Moreover, the duration of the plague 
is much shorter than that of typhus, death taking place commonly between 
the third and fifth day, and convalescence beginning about the close of 
the first or the beginning of the second week. 

Certain forma of alcoholisfn are attended by a trembling delirium 
which, in itself, cannot be distinguished from the delirium tremens met with 
at times in typhus. The history of the case is of diagnostic value. More- 
over, in alcoholism the tongue is moist, the skin is leaky, there is no erup- 
tion, and the temperature is but slightly elevated, if it be elevated at all. 

Treatment. 

Prophylactic treatment is of importance, both as regards communities 
and individuals. It embraces the measures belonging to personal and 
public hygiene. Thus, typhus is no longer popularly known as ship or jail 
fever, for public opinion and legal enactments have enforced the observ- 
ance of decent sanitary regulations where large numbers of ignorant or 
destitute individuals are crowded together in confinement. Improvement 
in the sanitary condition of these localities, formerly infested with typhus 
fever, has led to its disappearance as an endemic disease, while the great 
epidemics of typhus have become, even in the wars of recent times, almost 
unknown. 

The armies of the two greatest military movements since the Napo- 
leonic campaigns, namely, the American and the Franco- Prussian war, 
escaped its ravages. 

It is impossible to prevent the importation of the germs of typhus fever 
into any locality. The object of prophylaxis is to reduce to a minimum 
the conditions which favor the outbreak and extension of the disease. 
These conditions are overcrowding, destitution, and their attendant evils — 
filth, both of person and dwellings, foul air, and the like. Typhus never 
makes its first appearance in the cleanly and well-ventilated homes of the 
opulent classes. If it extend to them at all, it is by spreading from less 
fortunate localities. The deduction from this observation is obvious. Both 
in season and out of season, but especially wherever typhus has shown 
itself, the strictest hygienic regulations ought to be enforced. Upon the 
outbreak of an epidemic, the isolation of the first cases in hospitals, and the 
thorough cleansing and ventilation of the houses and rooms from which 
they are removed, ¥rith general sanitary measures to obviate the predis- 
posing causes of the fever in the affected neighborhood, are important. 



298 THJS CONTLNUKD FlflVKKS. 

If it is possible, the infected buildings should be thoroughly fumigated 
with sulphur, ventilated, whitewashed, and allowed to stand unoccupied 
for a considerable time. The clothes and belongings of the patients 
should likewise be disinfected by prolonged exposure to heat, or to the 
fumes of burning brimstone, or by boiling in water containing carbolic 
acid. The infected bedding should be subjected to the same treatment, 
and the materials used for filling mattresses and pillows should be burned. 
Absolute cleanliness in the sick-room is to b^ insisted upon. The excre- 
tions should be promptly disinfected. Persons in attendance upon the 
sick must be allowed opportunities for proper rest and exercise in the 
open air, and they should be made aware of the importance of thorough 
ventilation in diminishing the danger of contagion. 

The general management of typhus fever is the same as that of en- 
teric, regard being had to the early and grave adynamia which so often 
characterizes the affection under consideration. 

Hygienic measures relate to ventilation, to cleanliness, and to diet 
Typhus cases, when treated in hospital, should be placed in large rooms 
by themselves, and never more than four or six together ; the windows, 
even in winter, should be kept open so as to secure careful and thorough 
ventilation. All observers insist that bad air is more to be dreaded than 
cold. When cases are treated at their homes, as is necessary in the well- 
to-do classes, similar regulations are to be observed ; and in particular, 
all unnecessary furniture, and all curtains and hangings which are liable 
to interfere with ventilation, on the one hand, and to absorb and retain 
the contagion, on the other, are to be taken away. Quietude is to be 
observed, and all visits, except such as are absolutely necessary, are to be 
prohibited. 

Moderate quantities of milk and arrow-root may be given, as a meal, ' 
morning and evening; and during the twenty-four hours, at intervals of 
two hours during the day and three during the night, milk, or, in many 
cases, milk-punch, broths, or light soups, may be given alternately. If 
the patient be asleep at the time the food is due, it is important that he 
be not disturbed. After an hour, or an hour and a half, if he do not 
awake, he mav be aroused and an increased amount of nourishment at once 
administered. The thirst which distresses him may be satisfied with 
water in abundance; or, if the patient prefer it, he may occasionally have 
weak lemonade or carbonic acid water. Cold sponging is usually agree- 
able to the patient, and is useful for purposes of cleanliness. It is im- 
portant to control the temperature by means of antipyretics. Si/stematie 
cold bathing is stated by I^ebert to be not only well borne, but to meet 
with no opposition from the patient as soon as a few baths have been 
taken. The rules to be observed are the same as those laid down for the 
hydrotherapeutic treatment of hyperpyrexia in enteric fever. (See page 
220.) In view of the marked depression so characteristic of typhus fever, 
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Large doses of quinine, 1,0 — 2.0 grammes 

ipUiyed to reduce temperature. For this 



pose digitalis may also be given; and quinine, digitahs. and hydrothei 
peutic measures, may be used together. Thus, the infusion of digitalis 
mtj be given at intervals of four hours, with an antipyretic doae of 
quinine once in twelve or twenty-four hours, and an occasional resort to 
the wet pack, or the application of ice-bags. Stimulants are very gen- 
erally required, but they are to be used with judgment. Most children, 
and a large number of the adult cases, may be satis Factorilv treated with- 
out tbem. Alcohol ia seldom required before the appearance of the erup- 
tion; it is most useful in the second week, and often necessary upon the 
approach of the crisis, even in cases where it has not before been re- 
quired. Old people, and thoBC previously greatly debilitated, almost in- 
variably require alcohohc stimulants in the beginning of the disease. 
Persons of intemperate habits also commonlj' require alcohol from the on- 
set of the disease, and in greater quantities than those unaccustomed to 
ita use in health. Stimulants must be promptly given in cases of great 
prostration, with low delirium and a tendency to coma ; also where the 
SjTBtolic heart-sound is faint, or when the pulse is frequent, fei-blo, or mi- 
dulatory. Here, as in all low fevers, the first sound of the heart and the 
character of the pulse are the best indications for the administration of 
stimulants, both «s regards the time and the quantity. Delirium in itself 
is not necessarily an indication for the administration of stimulants. If, 
however, the patient hocome calmer and Tnore rational under their use, 
they are to be continued or increased. No definite rules can be laid 
down as to the quantity to be administered in the twenty-four hours. It 
varies from an ounce or two, given in tablespoonful doses when the symp- 
toms seem to call for it, to twelve or fourteen ounces distributed through- 
out the twenty -four hours, at regular intervals. Sound whiskey or 
brandy are the most satisfactory forms in which alcohol is given. The 
English writers recommend the malt liquors, and state that they are 
Agreeable to many jialients. Where circumstances permit its use, cham- 
pagne may be given. Among the diffusible stimulants useful in tvphus 
are ammonium carbonate, chloroform, camphor, and turpentine. When 
the prostration is extreme and the patient is unable to swallow, brandy, 
or whiskey, or ether may be hj-podermically administered. As will com- 
monly happen in the severest cases, the condition of the patient may 
render it Impossible to give the m-cessary food by the mouth. Under 
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such circuinstaucos, an endeavor to support the patient's strength and to 
prolong life must be made by means of rectal alimentation and medica- 
tion. 

It is of the utmost importance that the patient's strength be hus- 
banded from the beginning of his sickness. All mental and bodily effort 
is to be avoided. It is a common observation that those who struggle 
against the disease in its early days usually suffer from great prostration 
later. The patient should betake himself to his bed as soon as the 
fever appears. If there be marked prostration during the first week, 
and under most circumstances during the remainder of his illness, the pa- 
tient should not get out of bed for any purpose. Many persons, partic- 
ularly men, object to using the bed-pan. In typhus it is, in many cases, 
imperative that the patient do not assume the upright position. Fatal 
syncope may result. The management of the patient in delirium will 
often tax the patience and tact of the nurse to their utmost. In most 
cases restraint by forcible measures is unnecessary; it is always a last 
resort, and to be deplored. 

When we come to speak of the treatment of typhus fever by medidney 
we find that no drug or course of medication is adequate either to arrest 
or to shorten the course of the primary disease. The sufferings of the 
patient may be mitigated, and the attendant complications to some de- 
gree warded off or controlled, when they arise, by a watchful attendance 
and judicious therapy; but this is all. No cure for typhus is known. 

The mifieral acids occupy the highest rank among the medicines em- 
ployed in the treatment. JfUro-inuriatic add is usually preferred in this 
country. Da Costa gave it in three to five drop doses, either alone, or al« 
ternately with turpentineyyfh&n pulmonary complications were present 
If the latter became prominent, the acid was discontinued and turpentine 
given in connection with quinine^ and applied externally in the form of 
stupes to the chest. 

Most of the complications, the pneumonias, and parotid swellings, 
were treated by turpentine and quinine, and stimulants. 

Lebert, who regards drugs, as such, unnecessary, gives the following 
as a placebo: 

IJ. Acid, phosphor, dil 4-8 c.c. fl. 3 j»-ij- 

Syrupi 32 c.c. fl. § j. 

Aqua; 160 c.c. fl- | v. 

M. Signa. — A tablespoonful q. s. h. 

HeadacliG is to be treated by cold applications, or by external warmth, 
or, if it be distressing and the subject young and robust, by two or three 
leeches applied to the edges of the hair on the temples. 

fSleepkssnesSy nervmis excitement^ and delirium require, in many oases, 
special treatment. Much may be done toward their alleviation by the 
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skilful management of the sick-room and the personal ministrations of 
the nurse. Chloral, opium and its derivatives, especially in combination 
with minute doses of belladonna or atropine, and the diffusible stimulants, 
are to be employed. Camphor, alone or in combination with morphia, 
or with tartar-emetic, opium, and musk (Graves), is highly lauded against 
the subsultus, tremors, and delirium. It is necessary to call attention to 
the danger of chloral in large doses where there is any tendency to failure 
of the heart. 

Stupor^ if marked, may be treated by small cupf uls of strong coffee, 
repeated at intervals of three or four hours. Cold affusions may become 
necessary. Stimulating rectal injections containing turpentine may be, 
administered. They arc additionally useful as provoking the action of 
the bowels. 

The complicatiofis of typhus are to be treated in accordance with gen- 
eral therapeutic principles. It is probable that suppurative inflammation 
of the parotid and its overlying tissues, and similar processes elsewhere 
in the body, will prove less generally fatal than formerly, if promptly 
treated by the evacuation of the pus, and antiseptic dressings in accord- 
ance with the rules laid down bv Prof. Lister. 

ConvcUe9cetice is commonly steadily progressive, and rapid, unless 
complications retard it. For a few days the diet is to be restricted, both 
as regards quantity and kind, as the appetite is often ravenous and there 
is danger of excess. 3arks, iron, quinine, and perhaps best of all, cod- 
oil, should be given if the patient remain feeble and pale. Sleeplessness 
is to be obviated by judiciously chosen hypnotics. The patient must be 
warned against the risks incurred by too great haste to resume his occu- 
pation. 
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EELAPSmG FEVER 

Definition. — An acute, contagious fever, rarely occurring except as an 
epidemic, and in seasons of scarcity of food; it consists of: (a) a febrile 
paroxysm, characterized by abrupt onset, active fever, a moist, white 
tongue, epigastric tenderness, vomiting, and often jaundice, enlarge- 
ment of the liver and of the spleen, and the absence of eruption, and 
terminating suddenly ¥rith free perspiration about the fifth or sev- 
enth day; (b) an interval of complete apyrexia; and (c) an abrupt re- 
lapse, on or about the fourteenth day from the beginning of the 
disease; this relapse runs a course similar to that of the initial par- 
oxysm, and comes to an end by crisis on or about the third day. 
Convalescence usually ensues upon the termination of the relapse, 
but a second, third, or even fourth relapse, has been observed. Fatal 
termination infrequent ; enlargement of liver and spleen, but no 
specific lesion, found upon examination after death. 

Synonyms. — Febris recidiva; Typhus recurrens; Five days' fever, v^ith re- 
lapses; Short fever; Five days' fever; Seven days' fever; Seventeen 
days' fever; Fi6vre 'X rechute; Typhus il rechute; Das recurrirende 
Fieber ; Wiederkehrendes Fieber ; Rtickfalls Fieber ; Armentyphus ; 
Die Hungerpest; Tifo recidivo. 

Epidemic fever of Edinburgh; Scotch epidemic of 1843; Epidemic 
fever of Ireland ; Epidemic remittent fever ; the Silesian fever of 
1847; Dynamic or inflammatory fever; Synocha or relapsing synocha. 

Mild yellow fever; Bilious relapsing fever; Gastro-hepatic fever; 
Remitting icteric fever; Bilious typhoid; Famine fever. 

Typhinia. 

The term Relapsing Fever is derived from one of the most constant 
and certainly the most striking peculiarity of the disease. It has passed 
into general use. It is sufficiently distinctive, and is not open to the 
objection of embodying any theory regarding the origin or nature of the 
fever. 

The synonyms are very numerous; they have been suggested by Ae 
consideration of various particulars relative to the special epidemic preva- 
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lence of the disease, to the duration of the attack, to symptoms that are 
prominent, or to a supposed relation between it and typhus. The cir- 
ourastances forming the basis of most of them will appear in the course 
of the following account of the affection. 

Historical Sketch. 

Or Robert Spittal ' in 1844 called the attention of the medical pro- 
fession to the fact that reUpsing fever is not a new disease. He showed 
that the epidemic at that time prevailing in Scotland was exactly the 
same, in all its important features, as an epidemic described by Hippocrates 
as having occurred more than twenty centuries ago in the island of 
Thasos, off the coast of Thrace. The points of resemblance between the 
ancient and the modem epidemics are : the occurrence of relapses after an 
intermission of five or seven days, the crisis, the copious perspiration, 
epistaxis, jaundice, a tendency to miscarry, and the like. 

Apart from the occasional mention, by several writers, of the occur- 
rence of one or more relapses in the course of continued fever, in the epi- 
demics which they have described, and which may or may not refer to cases 
of relapsing fever prevailing in connection with typhus, there is no definite 
account of the epidemic prevalence of the fever under consideration prior 
to the year^ 1739. Dr. Rutty ' chronicled a disease prevalent in Dublin 
in that year, in the following words : " The latter part of July and the 
months of August, September, and October, were infected with a fever, 
which was very frequent during this period, not unlike that of the autumn 
of the preceding year, with which compare also the years, 1741, 1745, and 
1748. It was attended with an intense pain in the head. It terminated 
sometimes in four, for the most part in five or six days, sometimes in nine, 
and commonly in a critical sweat; it was far from being mortal. I was 
assured of seventy of the former sort at the same time in this fever, aban- 
doned to the use of whey and God's good providence, who all recovered. 
The crisis, however, was very imperfect, for they were subject to relapses, 
even sometimes to the third time; nor did their urine come to a com- 
plete separation. Divers of them, as their fever declined, had a paroxysm 
in the evening, and in some these succeeded pains in the limbs." A little 
farther on, after speaking of the fever of the summer of 1741, the same 
author says: ''It seems also not unworthy of notice, that through the 
three summer months there was frequently here and there a fever, alto- 
gether without the malignity attending the former, of six or seven days* 

* The Antiquity of the Fever prevalent in 1848 : Edinburgh Monthly Journal of 
Hedioal Science. Vol iv., 1844. 

* A Ghrondlogical Histoiy of the Weather, SeaMms, and Diseases in Dublin, from 
1725 to 1765. By John Batty, M.D. London, 1770. 
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duration, terminating in a critical sweat, as did the other also frequently; 
but in this the patients were subject to a relapse, even to a third or fourth 
time, and yet recovered." 

During the epidemic of fever which prevailed in Ireland from 1797 to 
1803 — a period of great destitution among the lower classes — many cases 
were observed, the account of which fully corresponds to relapsing 
fever. We are informed by Drs. liarker and Cheyne * that " the fever 
of 1800 and 1801 very generally terminated on the fifth or seventh day 
by perspiration ; that the disease was then very liable to recur ; that 
the poor were the chief sufferers by it; and that it was much more fatal 
among the middling and upper classes in proportion to the number atr 
tacked." 

Relapsing fever prevailed from time to time during the first sixteen 
years of this century, in Ireland and elsewhere, while in all probability the 
widespread epidemic of 1817-19 was largely composed of it. This great 
outbreak began in Ireland during a period of great scarcity of food, and 
was carried into England and Scotland by the migration of the Irish 
poor, who flocked into the large towns, condensing their population, and 
introducing habits of uncleanliness and improvidence with the seeds of 
disease. 

The distinction between thp two forms of fever, namely, relapsing and 
typhus, which composed this epidemic, had not then been made ; they 
were regarded as modifications of one disease, and it was a general im- 
pression that the relapsing fever could produce common typhus, and vice 
versa. Dr. Murchison ' has, however, shown by a critical study of the 
symptoms, the death-rate, and the results of treatment by bloodletting, 
that relapsing fever mainly constituted the epidemic, and has probably 
correctly inferred from the circumstance that the rate of mortality in- 
creased in many places with the advance of the epidemic, that the propor- 
tion of typhus to relapsing cases was greater toward the close of the 
epidemic than at its commencement. 

From the subsidence of the epidemic of 1817-19 till 1826, there is no 
record of the occurrence of relapsing fever. In that and the two following 
years a great outbreak of fever raged first in Ireland, and later in Scot- 
land and England. It followed commercial distress, and was chiefly con- 
fined to the largest towns. Dr. O'Brien,* who observed it in Dublin in 



^ An Account of the Rise, Progress, and Decline of the Fever lately Epidemic in 
Ireland, etc. By F. Barker, M.D., and L Cheyne, M.D. 3 vols. London and Dub- 
Un, 1827. 

^ A Treatise on the Continued Fevers of Great Britain. By Charles MorohisooY 
M.D., LL.D., F.R.S. Second edition. London, 1878. 

^ Medical Report of the House of Recovery and Fever Hospital, Cook Street. Dab- 
lin. etc. : Transactions of Kingrs and Queens' College of Physicians in Ireland. Vol T. 
Dublin, 1828. 
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182C-27, stales that " at tlie concliiaioti of the spring and conimeiiecinent 
of the BUiuiner (18S6) a. vast body of artisans residing in the Liberties of 
Dublin were thrown out of eniployment, and actually labored under all 
the miseries of artificial, yet positive famine, being destitute of the 
means of purchasing food." This epidemic, like that of 1817-19, was 
composed of relapsing and typbtis fevers, the former being more promi- 
nent in Ireland, and at the beginning, and the Utter being much more 
common toward the end of l\w epideitiic, which at the last was almost 
exclusively made up of it. It was in this epidemic that a correct dis- 
tinction between the two fevers was first drawn. Dr. O'Brien, in the 
report alwve cited, wrote as follows : " At the commencement of the 
epidemic two species of fever were distinguishable in the wards of this 
hospital, which, to use the words of Sydenham, we shall call the fever of 
the old and the fever of the new constitution. The first was the ordinary 
typhus of this country, marked by its usual protracted periods, running 
on to the eleventh, fourteenth, seventeenth, or twenty-first days. This 
species of fever was far inferior in numerical amount to the other, but 
far more fatal. The other species of fever, or that of the new constitu- 
tion, which constituted the bulk of this epidemic, was one of short 
periods, terminating in three, five, seven ur nine days, but the second of 
these periods was tbe most frequent. The patieut was destined, )>erbaps, 
to be harassed by one, two or three relapses, which prolonged the whole 
duration of his illness beyond that of the most protracted typhus — in fact, 
the liability to frequent relapses was one of tbe most striking character- 
istics by which this fever was distinguished from all previous epidemics, 
at least, which happened in our time." 

From 1828 till toward the end of the year 1843, relapsing fever 
seems to have disappeared from the British Islands, So little was it 
known or thought of during ibis interval, that when it next appeared it 
was looked upon as a new disease by many of the physicians who first 
encountered it. 

In 1842, there arose an extensive outbreak of fever, which differed from 
those that had preceded it in neither beginning in Ireland, nor in spread- 
ing to that countrj'. The first cases were observed on the east coast of 
Fife, and not in the large cities. Tbe earliest cases in Glasgow occurred 
early in the autumn, and the disease became generally prevalent in Do- 
rember. The cases steadily increased till October, 1S43, when the epi- 
demic began to abate. The number of cases is estimated at 33,000, or 
between ten and eleven per cent, of the entire population. In Edinburgh 
and in Aberdeen tbe disease made its appearance in February, 1843, and 
increased till October, after which it abated by degrees, and in the fol- 
lowing April had nearly oease<l. It prevailed generally over Scotland, 
and was not restricted to the large cities. In England its distribution 
WM chiefly restricted to llie large eities. In this epidemic oases of re- 
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lapsing fever largely preponderated; typhus was, with the exception of a 
few localities at Dundee, comparatively rare, and everywhere the latter 
fever increased with the progress of the epidemic. This fact was deady 
established by the statistics of the hospitals and infirmaries of Glasgow 
and Edinburgh, where the distinction between the two fevers was more 
clearly recognized. 

Cases of relapsing fever were occasionally encountered from the time 
of the subsidence of this epidemic until 1846. In the last months of that 
year there appeared in the British Isles an epidemic of fever of great 
magnitude and severity. It arose in Ireland after the failure of the po- 
tato crop, and at a time of great consequent famine and destitution. At 
the end of the year it reached Glasgow; Edinburgh in March; it fell upon 
Liverpool in January, 1847, upon London in March, upon Manchester in 
April. It prevailed very generally over Ireland, and in the large towns 
of Scotland and England. It reached its height in the autumn of 1847, 
but did not wholly disappear till the end of 1848. In this epidemic the 
cases of typhus constituted by far the greatest number of the sick. En- 
teric fever was also observed, and relapsing fever was common. The 
greater preponderance of the last-named fever in the early part of the 
epidemic was noted by nearly all observers. In the greater number of 
typhus cases which this epidemic presented, it had very much the same 
relation to the epidemic of 1843 that the epidemic of 1826 had borne to 
that of 1817-19 (Murchison). 

From the time of the epidemic of 1846, relapsing fever has gradually 
subsided. In 1851, there was a local increase of it in London, where the 
disease was almost exclusively confined to Irish people, all in a state of 
destitution and mostly recently arrived from their own country. At the 
same time the fever prevailed to some extent in Edinburgh. In 1853, it 
was common in Ireland. In 1855, it disappeared, and, as Murchison informs 
us, for fourteen years not a case of relapsing fever was observed in any 
hospital of Great Britain, while in Ireland it seems also to have been 
unknown. 

In 1868, relapsing fever reappeared — this time in London, where it at- 
tained its maximum in December, 1869, and declined gradually till June, 
1871, when it came to an end. During the time of its prevalence in 
London the fever showed itself also in other large cities of England and 
Scotland. In this, as in former epidemics, the cases occurred chiefly 
among the poorest classes of the population; most of the patients were 
in an extreme state of destitution. 

In 1846-47 there prevailed in Upper Silesia — a province of Prussia — and 
elsewhere in Germany, an epidemic of fever which resembled that then 
prevalent in the British Islands. It first occurred among the Silesians, a 
people whose condition closely resembles that of the Irish peasantry, 
and appeared in a time of severe famine. It consisted partly of relapsing 
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fever and partly of typhus. Griesinger ^ states that relapsing fever also 
probably formed part of the epidemic which prevailed in Bohemia during 
the same year, and that he encountered it in 1851^ in Egypt, associated 
with " other forms of typhus." During th^ summer months of 1855, it 
prevailed among the British troops in the Crimea. 

In 18G3, relapsing fever broke out at Odessa; in 1864, it appeared in 
♦St. Petersburg, where it was mostly restricted to the poorest class of the 
people. Overcrowding of the wretched habitations of the poor had re- 
sulted from the influx of recently liberated serfs to the capital in search of 
work; food of all kinds was at the same time high and bad. The pestilence 
followed. It was, as in the epidemics which have been described as occur- 
ring in Great Britain and elsewhere, composed of mixed cases of relapsing 
fever and typhus. The number of cases of tlie former relative to those 
of the latter fever was much greater at the beginning of the epidemic. 

Toward the close of the year 18G7, relapsing fever and typhus again 
appeared together as an epidemic in Silesia. They prevailed in East 
Prussia, and spread in 1868 to Breslau, Berlin, and other large cities of 
Germany. This epidemic was generally ascribed to destitution and want 
of food, but whether it was an extension of the epidemic in Russia or not, 
is not clear (Murchison). 

About the close of 1873, relapsing fever again broke out in Berlin and 
in Breslau. This epidemic prevailed until the close of the following summer. 

The disease reappeared in Berlin in 1879, and is now (spring of 1880) 
to a slight extent prevalent in that capital. 

The geographical range of relapsing fever is much wider than it was 
formerly thought to be. It has been observed in greatest frequency, and 
has assumed its greatest importance, in the British Isles. 

Of the numerous epidemics that have swept over these islands, all but 
two have originated in Ireland. Of these, the earlier, which occurred in 
1843, and has been described as the Scotch epidemic of that year, arose in 
Scotland and implicated Ireland but little, if at all; the second was that 
of 1868, which first appeared in London at a period when there was no 
relapsing fever in Ireland. The fever was then prevalent upon the Con- 
tinent, and it is probable that this outbreak was an extension of the epi- 
demic in Germany. 

Beyond the limits of the epidemics already mentioned as having pre- 
vailed in Upper Silesia, North Germany, in Poland, the Crimea, and 
widely in Russia, relapsing fever is not known to have occurred in 
Europe, except in a few isolated and restricted outbreaks. Such minor 
epidemics have likewise been observed in Siberia, Algiers, and on the isl- 
and of Reunion. This fever has also occurred in India and other tropi- 



' Virohow^s Handbnch der Pathologie und Therapie. XI. Band, Abtheilang 11. Er- 
langen, 1804. 
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cal countries, and chiefly in connection with typhus. Relapsing fever h&s 
never appeared as an indigenous disease in America. It has been im- 
ported on several occasions during its epidemic prevalence beyond the 
Atlantic, but its outbreak has been, for the most part limited, and re* 
stricted to th6 cities of the seaboard. In June, 1844, fifteen oases of re- 
lapsing fever were transferred from a Liverpool packet arriving in Phila- 
delphia with Irish immigrants, to the Philadelphia Hospital. The disease 
did not spread to the attendants or the other patients in the hospital, 
although the cases were not isolated. Two women, sisters of one of the 
immigrants, who had been for a long time resident in the city, contracted 
the fever and were afterward admitted to the hospital. No other cases 
occurred.^ The disease appeared in a like restricted manner in New Yoik 
in 1848,* and in 1850-51, Professor Austin Flint* observed fifteen cases of 
fever among recently arrived Irish immigrants in the hospital at Buffalo, 
which, upon subsequent examination of the notes, proved to be undoubted 
instances of relapsing fever. At the same period more numerous cases 
were observed in Canada. In 1809, it again appeared in America, the first 
cases being observed in Philadelphia in September,* and in New York in 
November.* The greater number of the patients was among the poor of 
the Irish and German population. The disease was thought to have been 
imported, but from what source remains unknown. Dr. Parry, who first 
encountered it in Philadelphia, and who carefully investigated this out- 
break, states that every attempt to trace the origin of the earliest cases 
failed. The disease spread slowly among the most destitute of the popu- 
lation, reaching its height about the middle of the following year (1870) 
and then rapidly subsided. It had entirely disappeared by the end of the 
second quarter of 1871. Isolated outbreaks, traceable in almost every in- 
stance to the epidemics in New York and Philadelphia, occurred during 
the same period in Boston and in Washington, 1). C, and at several in- 
termediate points. 

Relapsing fever in all the great epidemics has been associated with 
typhus. As a general rule, the former disease has supplied the greater 
proportionate number of cases at the beginning or in the early part of 
the epidemics, and has gradually disappeared till, toward the close of the 
epidemic, typhus alone prevailed. 

* Meredith Clymer, M.1).: Notes on the History of Relapsing Fever. New York 
Med. Jour., March, 1870. 

'Relapsing Fever and Ophthalmitis Post-febrilis in New York. By A. Dubois, 
M.D., Trans. Araer, Med. Assoc., 1848. 

^ Clinical Reports on Continued Fever, Based on an Analysis of One Hundred and 
Fifty-two Cases. Buffalo, 1852. 

* Observations on Relapsing Fever, as it occurred in Philadelphia in the Winter of 
1809 and 1870. By John S. Parry, M.D. Amer. Jour. Med. Sciences, Oct., 1870. 

* On Relapsing Fever : A Lecture by Prof. Austin Flint, M.D. New^ York Med. 
Joum., March, 1870. 
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' Cliiniite has no direct influence hjkiu ih»! developmont or propftgation 
u[ rolapaing fever. It has been tibsurved in India and in Kgypt, as in Mos- 
cow, Si. l'eternburg, and in tiiboria, upon Llie ciontinenl of Europe, as in 
the insular oliniate of Grt^at Britain. Nevertheletis, the disease has oc- 
curred most frequently and liax prevailed most fiercely, since the time of 
its recognition as a distinut .affection, within certain restricted geographi- 
cal limits. These boundaries include the British Islands, among which 
Ireland stands forth prominent as the seat of origin of by far the greater 
number of the epidemics which have invaded tiie sister idles. 

27ie Kcanvii of l/ie year has little or nu hifleuce upon the epidemic 
prevalence of relapsing fever. Epidemics arise, advance and subside, 
uninfluenced by the scasun. In widespread visitations of the disease it 
has brolcen out in one place at one time of the year, at aiiotb<^r a little 
lati*r, and still later at a third, while it has reached its maximum and 
has dechncd at the different places at different perioda of the year, and to 
aJl appearances wholly uninfluenced by thein. 

~[eUpsing fever has also prevailed in seasons remarkable for the 
int of rain, and in seasons of prolonged drought. 
^^ffe acts as a predisposing cause, seeing that the disease is very fro- 
fluent in childhood — one-third of all the cases — and that, after the early 
periods of lite, the greatest number of cases — in fact, more than one-fourth 
af all cases — occur between the twentieth and thirtieth years. From thirty- 
five to fifty, the liability rapidly declines, and after fifty relapsing fever is 
comparatively rare, although it cannot be said that the liability ceaaes. 
Of 2,111 cases received into the London Fever Hospital in twenty-three 
years (1848-70), according to Dr. Murchison, ]14males and 81 females— 
in all 195, were beyond fifty years of age. 

Sex cannot be said to exert any direct influence. Statistics of 10,333 
cases derived from various sources, and tabulated with reference to sex by 
the author last named, show G,I75 males and 4,158 females. This differ- 
ence is to be attributed to the fact that males constitute by farthe largest 
proportion of the vagabond classes, froni which are chiefly derived the 
4^ases of relapsing fever which form the basis of hospital statistics. 

Occupation and iitofle of l\fe. — No occupation predisposes to relapsing 
fever, nor does any in itself confer immunity from it. As in the case of 
other directly contagious diseaset^, nurses and other attendants upon the 
sick, including medical men, are exposed to the constant danger of con- 
tracting the disease. Tt has been a common observation that in all 
demica a large proportion of the cases admitted to the hospitals have 
been wandering musicians, peddlers, beggars, and tramps. 
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The mode of life and the social condition of the individual exert, be- 
yond all question, a powerful influence. Destitution, filth and over- 
crowding are strong predisposing causes of relapsing as well as of typhus 
fever. These conditions not only favor their outbreak, but they also con- 
duce in the highest degree to their spreading. All accounts of epidemics 
of both these diseases state that they have arisen among, and have been 
for the most part confined to, the poorest of the population and to the 
most crowded districts of great cities. In the instances where persons 
living in affluence have been attacked, by reason of the contagious char- 
acter of the fevers, the spread of the diseases among them has been 
limited. Epidemics have in no case arisen among the better classes of 
society. With very few exceptions, Irish writers insist upon the connec- 
tion which exists between fever and famine. Failure of the crops, or 
want of food depending upon lack of money to buy it — a state of artifi- 
.cial famine — has preceded almost every epidemic of relapsing fever. As 
has been already stated, many cases were observed during the great fever- 
epidemics which attended the closing years of the last and the first years 
of the present century, in which the symptoms closely corresponded with 
relapsing fever. This was a period of great want. Before the outbreak 
of the epidemic of 1817, the inhabitants of Ireland had been in a state of 
extreme starvation, due to a succession of bad harvests and other causes. 
The Scotch epidemic of 1843 was not preceded by failure of the crops; 
yet the condition of the poor was deplorable, and had been for some 
years the subject of appeals to the authorities. Murchison states that be- 
tween 1840 and 1843, four public subscriptions, amounting to twenty 
thousand pounds sterling, had been raised in Edinburgh alone to relieve 
their pressing necessities. Upon the appearance of the fever the poor 
alone suffered. It is stated that of the poor scarcely a single person 
escaped, while some of the medical men practising among the better 
classes did not meet with a case. The epidemic of 1847 made its appear- 
ance at a time of extreme destitution and misery among the lower classes 
of Great Britain and Ireland; and the appearance of relapsing fever in 
Silesia in the same year followed upon a succession of three bad harvests, 
which had brought the inhabitants to such want that numbers died of 
starvation alone. The epidemic of 1864-G5 in Russia was restricted to the 
poorest and most destitute of the people, and occurred at a time when 
provisions of all kinds were high in price and of poor quality. 

The foregoing facts form the basis of the opinion long entertained 
that scarcity of food is the exciting cause, or one of the exciting causes 
of relapsing fever. This opinion was generally held by the earlier writers 
upon the subject, and has been, in recent years, most ably and learnedly 
advocated by Murchison. It is certainly in accord with the general 
statement that no great epidemic has ever arisen among a well-fed popu- 
lace, nor spread to any great extent among the prosperous classes of an 
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infected locality, and it appears to explain the apparently independent 
origin of the fever after the lapse of years and at distant points. 

Against it are, however, arrayed the following facts : 

Persons are constantly, and communities occasionally, exposed to great 
want without fever resulting. 

When the disease attacks the well-nourished, it runs a similar course 
and presents the same symptoms that characterize it among the desti- 
tute. 

There is no direct evidence to show that starvation either occasions 
the symptoms of relapsing fever, or that it gives rise to any infecting 
principle capable of producing this or any other specific fever in the starv- 
ing individual, or in those brought in contact with him. 

Epidemics have prevailed among the poorer classes in communities 
where no general scarcity of food existed. 

Lebert * states that the theory that looks upon relapsing fever as a fam- 
ine fever is not borne out by the various epidemics that have occurred at 
Breslau, nor by the aspect of the relapsing fever patients he examined, 
who presented on an average a well-nourished appearance. Parry writes 
that the patients whom he saw in the outbreak in Philadelphia in 1869- 
70, appeared to be, with a single exception, well-fed, and were even fat, 
and that a\] his patients were able to obtain a plentiful supply of milk, 
meat, eggs, or any other article of diet that was ordered. The cases did 
not occur among the unemployed and vagrant, but in the families of those 
who held positions in the neighboring stores and factories, and many of 
whom had been so employed for years. At the time that the disease 
made its appearance wages were high, the crops had been abundant, 
breadstuffs were cheap, and potatoes were plenty. He attributed the dis- 
ease to overcrowding and the '' notoriously small breathing-space allotted 
to each individual in the houses of. the poor," and refers to the observa- 
tions of Muirhead,* who advances the same view and denies the potency 
of starvation as the cause of the fever. Dr. Bennett * states " that he had 
charge of the Fever Hospital in 1846, where relapsing fever largely pre- 
vailed, and he could say that in not one case had it been traceable to 
starvation." 

Finally, the discovery by Obermeier,* in 1873, of minute organisms in 
the blood of relapsing fever patients, points to the nature of the morbific 
principle which is the exciting cause of the disease. 



* Zienunen's Cyclopaedia. Vol. i. Article on Relapsing Fever. 

' Relapaing Fever in Edinburgh. By C. Mairhead, M.D.: Edin. Med. Joom., July, 
1870. 

' Edin. Med. Joum., Aug., 1870. 

^ Dr. Otto Obermeier : Vorkommen feinster, eine Eigenbewegung Faden im 
Blnte von Recnzrenakzanken. Centralblatt fiir die Med. Wisaensoh., No. 10, Marz. 1, 
1873. 
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Before taking up the special consideration of the ezcitiog cause, we 
must state our view that, whatever may be the form which that cause 
assumes outside of the human body, whatever its mpde of preservation and 
of conveyance from person to person and from place to place, it finds in 
the bodies of the destitute and famished the most favorable circumstances 
for its lodgement and development, and in the neglect of personal hygi- 
ene and the foul overcrowding begotten of destitution, the most favora- 
ble conditions for its rapid dissemination, and that destitution is, there- 
fore, the most powerful of the predisposing causes of the disease. 

n. THB EXCITINa CAUSE. 

Relapsing fever is due to an infecting principle communicable from 
the sick to the well, either directly or indirectly, by means of the atmos- 
phere, various fluids, and even solid substances. The nature of this poi- 
son is no longer unknown. Obermeier's discovery of minute spiral fila^ 
ments in the blood of relapsing fever patients threw a flood of light upon 
this subject. Since the date of that observation, Lebert and his assist- 
ants, Weigert and Buchwald, have found, by systematic examination of 
the blood of relapsing fever cases, that these protomycetes are never ab- 
sent during the initial febrile paroxysm nor in the relapse, although they 
diminish very rapidly in numbers after defervescence. They have been 
repeatedly observed and described by other microscopists, and quite re- 
cently Paul Guttman,^ upon examination of the blood of 280 cases of 
relapsing fever, found them in every case during the period of the fever. 
He states that the numbers of the characteristic " spirilli " of Obermeier 
were not always proportionate to the intensity of the attack nor the ele- 
vation of the temperature, that they were sometimes abundant in cases 
attended by moderate rise in temperature, and rare where the rise was 
great. They were not seen, upon repeated examinations of the blood, dur- 
ing the period of apyrexia; and it is of interest to note that, when in the 
intermission the temperature rose in consequence of a complication — as, 
for example, pneumonia, spirilli were absent. He regards their parasitic 
nature as established beyond question. What becomes of the spirilli in 
the blood of the apyretic period is not known. No trace of their remains 
is discoverable. Guttman regards their rapid disappearance as the more 
remarkable in view of the facts that they can be preserved as microscopic 
preparations for a long time (nine months or longer), and that they may 
be recognized in the blood thirty-six hours after death. Up to the pres- 
ent time all attempts to cultivate the spirilli outside the human body 
have been unsuccessful. 

Dr. Guttman also describes very minute moving corpuscles, which are 
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found in the IjIoocI of ri-lii[)siiig fever patients liotli during ami between 
tlie paroxysms, bnt iu mther greater numbers during tlie febrile periods. 
Tbey are from oiie-tliirCietb to one-twentieth tlie size of a, red corpuscle, 
and of a round or oval shape. They are not peculiar to tbe blood of re- 
lapsing fever, but oucur also in that of patienls suHerinfi; from other 
aoute febrile diseaseti, as pneumonia, scarlet fever, measles, enteric fever, 
typhus, diphtheria, and erysipelas, and in smaller numbers even in the 
blood of persons in health. They were successfully cultivated in Pas- 
teur's fluid, and appear to be micro-organ isms (inikroparasiten) derived 
from the atmosphere. 

Lebert describes the spirilli as follows: " They are exceedingly slen- 
der, never exceeding in diameter 0.001 mm., and in length, 0.15 to 0.3 
mm. Their form is spiral. In their interior I have been unable to make 
out either fat -particles, sheaths, or structure of any kind. Their motion 
is very lively, rotary, twisting and rapidly progressive, but soon ceases 

under the ordinary conditions of microscopic examination 

Thus far we have sought in vain for tliis organism in the sscretions and 
excretions, as well as in the internal organs; it is probable, however, that 
in the future it may also be found in these localities." 

Up to the present time this variety of protomyceles has never been 
found in any other disease. 

The conclusion that this parasite has to do with the causation and 
development of relapsing fever is inevitable. It constitutes the conta- 
gium. These spiral filaments, conmiunicated from individual to individ- 
ual, spread the disease. Finding in the human body the conditions 
favorable to their development, they multiply iudelinitely. The functional 
perturbations to which their presence gives rise constitute the phenomena 
of the fever. It is probable that, under favorable ciroumstancea outside 
the body, their existence may be prolonged through a considerable length 
of lime. This existence may be latent, yet capable of assuming the Tnost 
energetic activity when introduced into the human body. Such being 
the case, the possibility of transmission to remote points follows, and tbe 
rise of epidemics at considerable intervals of time and at points far dis- 
tant from each other is comprehensible without the assumption of the 
independent origin of the germs of diaoaae, or the new development of an 
old poison. It is much more in accordance with the general laws of or- 
ganic development to accept a continuous concealed existence of the 
germs, than to have recourse to spontaneous generation to account for 
tlieir development (Lebert). 
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epidemics points to scarcity of f6od and its attendant evils as the condi- 
tions favoring the activity of relapsing fever germs. 

When the disease has appeared in any locality it spreads with great 
rapidity by contagion, but in every community it forms centres of great- 
est prevalence. These foci are determined by the dense crowding to- 
gether of the poor in the most wretched quarters of cities, and by impure 
drinking-water and stagnant water in the neighborhood of dwelling- 
houses. 

The rapidity of the spread of relapsing fever in single houses, or within 
limited districts, is in proportion to the number of the inhabitants and 
the amount of intercourse between the sick and those surrounding them. 
It has been a matter of common observation that when the disease has 
made its appearance in a house inhabited by several families, the occu- 
pants of one apartment have been seized one after another, or nearly at 
the same time, that those dwelling upon the same floor have been next 
attacked, and afterward the neighbors upon the other floors in the order 
of the intimacy of the intercourse between families. Reid,* of Glasgow, 
has placed upon record two observations which illustrate the above state- 
ment. The first is the account of the introduction and spread of the 
disease at the Dalmarnock colliery in 1843. 

The colliers, comprising forty different families, ooonpied a large tenement standing 
alone in the midst of open fields. It consisted of three stories, entered by three sepa- 
rate stairways. In May an Irish family took possession of a single apartment on the 
uppermost story, the youngest child being at the time sick of the fever. On the sec- 
ond of June the father sickened, and afterward successively every member of the fam- 
ily. The fever then spread from room to room, and in the space of two months 
attacked twenty-two persons on this story, the other inhabitants remaining all this 
time exempt. 

In the second instance the disease was introduced from a neighboring village into 
a house of two apartments occupied by eleven persons. All of these were attacked, 
and every one suffered the relapse ; but in the adjoining house, with a similar entxy 
and separated only by a brick partition, where the occupants were nearly equally na> 
merous, and from their circumstances and habits equally susceptible, all escaped. 

In this connection it is proper to call the attention of the reader to the 
statement already made, that the attendants upon the sick are very liable 
to contract the disease. This liability increases in proportion to the 
closeness of the association between the attendant and the patients, re- 
quired by the duties of the former. Thus, male and female nurses, and the 
resident physicians in hospitals, are much more frequently attacked than 
the vimting physicians. In fact, in general hospitals it is only those who 
are brought into close relation with relapsing fever cases, or who wash 



' The New Form of Fever at present Prevalent in Scotland. By W. Reid, M.IX, 
London Medical Gazette, vol xxxiii , 1843. 
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their clothes or bedding, that contract the (Ii3ea.se. Nurses in the medi- 
cal wards into which fever cases are not admitted, and those in the surgi- 
cal wards, as a rule escape. 

My colleague, Dr. Morris l.ongstreth, at the time when, as residents 
in the Pennsylvania Hospital, we had the opportunity of observing re- 
lapsing fever in the wards during the epidemic of 18(l!)-71, contracted 
the disease. The records of every epidemic abound in instances of the 
communication of the fever from patients to their attendants. Dr. Welsh' 
wrote in 1819, as follows: " When acting as clerk to Dr. Hamilton, in the 
Royal ln6rmary, in the course of four months my three colleagues, two 
of the young men in the apothecary's shop, two housemaids and thirteen 
or fourteen nurses, caught the disease, and the matron and one of the 
dressers died of it. Since I left the infirmary, three more of the gentlemen 
acting as clerks, one of the young men in the shop, and many more of 
the nurses, have caught the infection, but the number I do not know. 
Since Queensbury House was opened, on February 33, 1818, my friends, 
Messrs. Stephenson and Christison, the matron, two apothecaries in suc- 
cession, the shop-boy, washerwoman and thirty-eight nurses, have been 
infected;, four of the nurses have died. With the exception of two or 
three nurses, who have been but a short time in the hospital, I am now 
the only person in this house who has not caught the disease within the 
last eight or ten months. Several students, whom curiosity led too near 
the persons of the patients, might be adduced as additional evidence. 
When it begins in a family, we always expect more than one of them to 
be affected. I could mention instances of four, five, six and seven being 
sent to the hospital out of one family; eight, nine and ten out of one 
room; twenty and thirty out of one stair; and thirty and forty out of one 
close; and this all in the course of a few months." Writing of the fever 
of 1843^4, Dr. Wardell ' states that " most of the medical officers con- 
nected with the Edinburgh Royal Infirmary and additional fever hospitals 
vrere seized with it; ejght o( the resident and clinical clerks in quick suc- 
cession became affected, and out of that number no less than six were 
yellow cases, and thus obviously in danger of their lives. The majority 
of the nurses and domestics took the disease, and of the former, at one 
time no less than nineteen were laboring under it. Some of the dispens- 
ing physicians and other practitioners took the disorder, as also several 
of the clergy and visitors of the siok, whose duties brought them to the 
bedsides of the patients. The few cases occurring among the higher 
classes resident in the new town were generally to bo traced to the in-, 

' A Practical Treatise on the EfBuioy of BloodU'tting in the Epidemic Fever of 
Bdiobnrgh, illDHtTBted by Numerons Cases and Tnhlps, eitrnoted from the JournalB of 
the Qncennbiicy Uonxe Fitver Hoapitul. By Benjamin Welsh. M.D. Ediiitiargh, 18IB. 

'The Scotch Epidemic Fever of 1843-44. LoDdou Medionl Gatette, xzzrL-xl. 
1346-47. 
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fluence of contagion, the parties affected ha^riug had either immediate or 
indirect communication with those sufEering under the disease." Cor- 
mack/ in his account of the same epidemic observed: ** Almost all the 
clerks and others exposed to the contagion have been seized* Dr. Heude, 
and his successor Mr. Re id, in the New Fever Hospital, Dr. Bennett, my 
successor there, Mr. Cameron and his successor, Mr. Balfour, in the adjoin- 
ing fever-house, as well as most of the resident and clinical clerks in the 
Royal Infirmary, have gone through severe attacks during the past summer 
and autumn. Hardly any of the nurses, laundry-women, or others com- 
ing in contact either with the patients or their clothes, have escaped; at 
one time there were eighteen nurses off duty from the fever; and of those 
who have recently been engaged for the first time, or of those who have 
hitherto escaped, one and another is from time to time being laid up.'' 
Murchison informs us that, '^ in the London Fever Hospital, during the 
years 1869-70, twenty-seven of the nurses and officers, and five patients 
contracted relapsing fever. One nurse, who had been in the hospital for 
nearly twenty years, and had passed through typhus, had a severe attack 
of relapsing fever shortly after the first cases of the disease were ad- 
mitted." 

Persons in health, from localities where the disease is unknown, are 
attacked upon coming in contact with the sick in an infected community 
at a distance. The pestilential centres of relapsing fever are in all in- 
stances limited to the quarters of cities and like districts inhabited by 
the poor, while persons living in easy circumstances and in opulent 
neighborhoods, under favorable conditions of public and personal hygiene, 
as a rule wholly escape. This immunity ceases, however, upon their vis- 
iting the sick. On the other hand, relapsing fever is, in every epidemic, 
liable to be imported by infected persons into localities before exempt. 

The history of the march of the disease in the epidemics of Great 
Britain sufficiently illustrate this statement. It is also stated that it was 
carried in this way from St. Petersburg to other cities in Russia, and most 
writers are agreed that the American outbreaks were due to importation 
from the other shores of the Atlantic, although it was not possible to trace 
its route. It is certain, however, that in several of the local epidemics out- 
side of Philadelphia and New York the disease was brought from those 
cities by persons who had been in contact with the sick. 

The following striking example of the contagion is narrated by 
Parrv: 

'* A man left Philadelphia about February Int. remainiug for two months in West- 
ern Pennsylvania. During his absence his health was good, and he had no known 
opportunity to take any disease. On returning home he spent several di^s with a 



' Natural History, Pathology and Treatment of the Epidemic Fever at present pre- 
vailing in Edinburgh and other Towns. By J. Rose Connack, M.D. London, 1843. 
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friesd in Uie PMond paroiyxui nf relapfdnf; ferer. He then went to hix brother's, 
)Uid ten days afl«r lekching (lie citf iraa teiied vith mild relapsmg fsTer, uid wsa 
dck' five dajB. In abont two weeks liis brother'H wife wu taken and bad it ae- 
Tuilj. Sabeeqnently auotber va-ne ocuan«d in the saine lamilf. DnriDg the le- 
iniancni thia aame man went tu bis bTother-in -law's in a diat*nt portioD »t tha citj. 
Here be bad the relapM, whioh lasted four daja. This famil; conwRteil ot fix per- 
Kma, four of nbom were cluldreii. Only one of the six, the mother, esc&ped. It ia 
worthy of note that the yonngest children, who were most exponed by lieing with 
tbeir nncle, and who were aged resiiectively four and aiz years, weie taken first ott 
the eleTenlh and twelfth daya after their reiatire reached the bcnue. The older one^ 
vho were nearly grown np and en^Tiged nt work during the day, did not tak* aick 
until the yoonger ones were iu the relapse" 

In Ijospitals tlie tiurses and attendants have never contracted tho dis- 
ease until after tiie admiasioti of relapsing fever patients. 

Without doubt it is in many instances communicated from the aick to 
the well by direct contagion, that ia, by actual contact. Hence, it spreads 
rapidly in chambers and houses occupied by large numbeni of destituta 
persons, and in the lodging-houses frequented by the vagabond poor. 

But it is also largely communicated by fomites. In this wav only cut 
bo explained the great liability of the laundry-women in hospitals to con- 
tract the disease without direct contact with the sick, and under circum- 
stances that render it in the highest degree improbable that the poison 
reaches them either by means of the atmosphere or ot drinking-water. 
Parry relates the following instances in which relapsing fever was trans- 
ported to a distance by infected clothing: 

*' A &niily lived In a healthy neigbborhood and were in comfortable circanutonoea. 
One of the sons woh employed in a faotory, where tfaey prooured a nevt hand, who, it 
waa afterward learned, bad junt left a hospital where he had been itl with relapsing 
fever. Prom bim tbe miq purcbairil a pair ot overalls and carried tbem home. On 
April lOth one of the eiateis washed theui. She was taken ill with the fever on Hay 
1st. At the same time this garratut was handled by two other sisters, who fell siislc 
on the 2d and 3d of May, reaiMsctively." 

" A woman learned through the newspapers that ber husband had been picked up 
ill in the street and taken Co the Philadelphia Hospital. He had not been home for 
some time before. On March Slut or 3Sd she iieot a frieod to the hospital to leant 
bia condition. She found him dead, it was staled, from relapsing fever. She went 
to the dead-room and identiSed his body, which wua not bronght away fur burial. 
She carried bis clothing to her own home and placed it in a room next to her chil- 
dren's bed^room. wilbon open door heCwevn tbem. Four coses of the diseaae afterward 
(loonrred iu the family. On April ~th. a tioy was taken, April 2oth u girl, April 20tli 
another ^rl, and on May 3d her huaband- There had certainly bei 
Immediate neighborhood before that time." 



I 



It is in the highest degree probable that the disease can be 
eateil by means of the atmosphere. But the distance to which the poison 
can be transported ia this way in sufficient concentration to prodi 
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disease cannot be very great. Those only who are in dose communica- 
tion with the sick^ or who. visit them in their ill- ventilated quarters, or 
who reside near at hand, suffer. With free ventilation the disease aliiK>st 
ceases to be communicable (Murchison). Leb^rt deems it worthy of re- 
mark that in all epidemics occurring in his wards, in which thorough 
ventilation is maintained summer and winter, cases of contagion have 
been exceedingly rare. 

The danger of contracting the disease through the atmosphere appears 
to increase with the length of the exposure. In a few instances the dis- 
ease has seemed to follow promptly upon exposure. The poison in these 
cases must have been very concentrated. As a rule, the resident physi- 
cians in hospitals are more apt to contract relapsing fever than dispensary 
physicians who visit their patients in their badly ventilated houses, and, 
remaining but a short time, have constant opportunities to breathe an un- 
contaminated air in passing from house to house. The length of time 
necessary to contract relapsing fever by exposure to the atmosphere of 
the sick-room without actual contact is longer than in the case of typhus. 
Finally, Lebert ascribes great importance to drinking-water as a carrier of 
the infecting principle. The pathogenetic protomycetes thriving in it 
may infect many persons in the same house at the same time, or in rapid 
succession, as is seen in cholera. The researches of this observer, in 18G8 
and 18G9, show that in 27 per cent, the interval between new cases in the 
same house was only 1 day; in 16 per cent., 2 days; in 11 per cent., 3; 
in 5 per cent., 4; in something over 6 per cent., 5; in G per cent., 6; and 
in 4 per cent., T days. In other words, 75 per cent, occurred within the 
first week, and 54 per cent, within the first three days. It follows from 
these figures, he adds, that too much stress must not be laid upon the 
transmission of the disease from individual to individual by direct con- 
tagion, and he regards the simultaneous or nearly simultaneous infection 
of several persons by means of drinking-water as the most probable expla- 
nation of the facts. He informs us that the nidus of typhus and relapsing 
fever in Breslau was in a quarter of the city supplied by such impure 
drinking-water that a whole fauna and flora might be found in it. 

77i€ period of if icubat ion of relapsing fever is variable. In some rare 
instances it has been absent, the symptoms following immediately upon 
the first exposure to the contagion. According to Murchison, it varies 
from five to sixteen days. Parry estimates it to be from seven to fifteen 
days. Lebert states that ft is from five to seven days. The number of 
accurate observations bearing upon this point is limited. 

Xo imniunity from subsequent cUtacks is experienced by those who 
have suffered from relapsing fever. Observers have recorded the occur- 
rence of second and even third attacks in the same individual, within the 
course of several months, in almost all epidemics. In this respect relaps- 
ing fever presents a striking contrast to typhus, and, in fact, to most of 
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the other infectious fevers. Dr. Christison* remarks that, during the epi- 
demic of 1817-19, he experienced no fewer than three separate attacks in 
his own person, within fifteen months. 

As has been already pointed out, there exists a remarkable association 
of relapsing fever with typhus in epidemics. Prior to 1843, the former 
fever was looked upon as a mild form of the latter. To Dr. Henderson,' 
of Edinburgh, is due the credit of having first pointed out their essential 
difference. He showed that they were characterized by different symp- 
toms, and stated his belief that they arose from different poisons. His 
views, which were confirmed by many other observers at that period and 
since, were based upon the two-fold proposition that, first, the one fever 
under no circumstances gave rise by communication to the other; and 
secondly, that an attack of typhus never conferred immunity from relaps- 
ing fever, any more than the latter afforded protection from typhus. 

Henderson and others found that only in the rarest instances, cases of 
relapsing fever and of typhus fever occurred at the same time in the 
same house. On the other hand, numerous excellent observers have re- 
corded instances of the association of the two fevers in the same house and 
even in the same room. This discrepancy is to be readily explained by the 
manner in which the two diseases are associated in most epidemics. In 
circumscribed localities there was the same sequence of the two fevers as 
was found in studying the history' of wide-spread epidemics: at first, relaps- 
ing fever only; then relapsing fever and typhus together; and, last of all, 
typhus alone (Murchison). 

Cases in which relapsing fever follows upon t^'phus in the same indi- 
vidual are rare; but the instances in which the order of events has been 
reversed, and the latter has followed relapsing fever in the course of a 
few weeks or months, have been so numerous as to attract the attention 
of most observers. Lebert collected accurate statistics of fifty -three cases 
of relapsing fever in which an attack of typhus occurred at an interval of 
from several weeks to a few months later. The subjects were mostly be- 
tween fifteen and sixty years of age. The mortality of typhus in those 
cases was 7.55 per cent., half the death-rate of the other typhus cases. 
Whether this lowered death-rate was the result of the chance association 
of favorable cases, or of an influence on the part of the forerunning relaps- 
ing fever poison, which rendered that of typhus less dangerous, remains 
unsettled. 

The peculiar relationsliip of relapsing and typhus fevers, both as re- 
gards the individual and as regards the community, point to an affinity 



* On the Changes whicli have Taken Place in the Consticntion of Fevers and In- 
flammations in Edinburgh during the Last Forty Years. Edin. Med. Joum., Jan., 
1858. 

-On Some of the Characters which Distinguish the Present Epidemic Fever from 
Typhus. Edin. Med. and Sarg. Joum., vol. xli, 1844. 
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between them that, in spite of their essential difference, cannot be aoci- 
dental. 

Clinical Histobt. 

Relapsing fever is divisible into four distinct stages. These are, in 
ordinary cases : the primary paroxysm, the intermission, the relapse, and 
convalescence. 

The attack begins abruptly — ^a prodromic stage being, as a rule, absent 
If prodromes occur at all, they are of short duration, and consist of general 
malaise, dull pains in the head, wakefulness, loss of appetite, and the like. 

The speedy onset of the disease is characteristic. On waking in the 
morning, or in the middle of the day while engaged in their ordinary 
pursuits, more rarely later in the course of the day, or at night, the pa- 
tients are seized with high fever, ushered in with a sense of chilliness in 
about half the cases, and with a decided chill in a much smaller propor- 
tion of them. When the disease begins with a^ rigor, it recurs in some 
instances irregularly during the first two or three days; and, as sweating 
is often, though by no means in all the cases, present during this period, 
a superficial resemblance to the paroxysms of intermittent fever may 
arise. The sweating usually breaks out upon the face and upper parts of 
the body, while the rigor continues without the intervention of a distinct 
hot stage. 

In other instances sweating does not occur till the second or third 
day, when it may be profuse and continue for several hours, without re- 
lief to the headache or other symptoms. The skin is, during the paroxysm, 
frequently bathed in sweat, while the temperature remains high. There 
is debility from the onset, and this, with the giddiness, headache, and 
pains in the joints and muscles, compels the patient to betake himself to 
bed at once. In the lightest cases he is able for a time, or even through- 
out the attack, to continue his avocation. 

In a little time after the initial symptom the skin becomes dry and 
very hot ; there is intense thirst and great aggravation of the pains ; appe- 
tite is lost, and nausea and vomiting are common, sometimes persistent. 
The vomited matters consist of a greenish fluid. The temperature rises 
rapidly. The morning following the onset it may exceed 39° — 40° C. 
(102.2° — 104° F.), and, assuming an irregular and faintly marked inter- 
mittent type, it mounts, in the course of a few days, some degrees higher — 
4i°— 42° C. (105.8°— 107.6° F.). The pulse is frequent, usually exceeding 
110, often 120, and occasionally beating as often as 140 — 160 per minute. 
The difference in the frequency of the pulse in the morning and in the 
evening is but slight. It is of moderate fulness and tension, often quick, 
sometimes dicrotic. 

The tongue is usually moist, and covered with a white or yellowish — 
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^HEte Fur of varying thickness ; it is apt to coiitiriuo thus ouuted tlirougli- 
out ibe paroxysm ; in & small proportion of the oases it becomes dry, o% 
shows a dry, brownish streak m the middle. The bowels are conslipated, 
or rarely there U slight and somewhat pt-rsisteiit intestinal catarrh. 

In a varying proportion of cases, but without great frequency, jaun- 
dice appears during the course of the first paroxvsm. 7'hero is do ohat^ 
actcriatic eruption ; sudamina appear late ; herpes facialis occasionally 
occurs. The skin is, as a nile, moist after the first few days. In many 
cases it remains dry until the crisis. 

As early as the second duy u feeling of distress in the upper part of 
the abdomen is complained of. This approaches more nearly to actual 
pain in (he left hypochroitdiuin than in the right (I>obert). Physical ex- 
amination reveals enlargement of the liver and a rapidly progressive in- 
crease in the size of the spleen, which not infrequently reaches below tin- 
ribs. There is marked tenderness in the epigastrium and in the splenin 
and hepatic areas. 

At the commencement of the attack, pains iu the back and joint-pains 
are marked. To these are s])eedily added distressing muscle-pains in all 
parts of the body, as well as in the upper and lower extremities — but most 
severe, as a rule, in the calves of the legs. These pains are described by 
the patients as stabbing, burning, grinding. They are present when tho 
body is in repose, but are aggravated both by movement and by pressure. 
After the first days the headache lessens, but the muscular pains persist. 
The patients He motionless to avoid the increase of pain which change of 
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Sleeplessness is a distressing syi 
mind is clear. The expression lad 
fevers ; delirium is rare. 

Epistaxis occurs, but with no great frcqi 
childhood than in adult life (Parry). 

The urine presents the characters of febrile urine in general. It morr'- 
over not infrequently contains albumen. When jaundice is present, it, 
contains bile-pigment. 

Upon the fifth, sixth, or seventh day, as a rule, but sometimes as eaily 
a.s the third, very rarely as late as the tenth, the sickness apparent ly 
comes to an abrupt end. The symptoms, in some instances having even 
augmented in severity, suddenly cease. The change is mostly attendi-d 
by a critical discharge, usually by a profuse sweat, sometimes by diar- 
rbOBa, more rarely by bleeding from the nose, rectum, or vagina. In rare 
instances the crisis is preceded by a brief, violent delirium. Tiie tempera- 
ture, usually during the course of the night, falls to a point bi-low the noi^ 
mal standard, the pulse becomes much less frequent, the akin cool. The 
breathing, which has been hurried, becomes norma!, the pains in the muscles, 
and the headache lessen greatly, or cease altogether. Thirst no longer 
21 
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torments the patient, the tongue cleans, appetite returns, the liver de- 
creases in size, and the spleen contracts almost as rapidly as it augmented 
in volume; epigastric tenderness disappears, and jaundice, if present, be- 
gins to fade. To all the evidences of a severe, even alarming illness, have 
rapidly supervened a condition of comfort and apparently almost com- 
plete convalescence. But for a feeling of weakness, the patient regards 
himself as well. His strength augments from day to day, and he arises 
and moves about — often, if in hospital, insisting upon going to his home, 
in disregard of the warnings that he will suffer a relapse. 

During the intermission, in most cases, the convalescence is rapid and 
the patient in truth resumes the appearance of health. The appetite is 
usually excellent. In many cases, however, there is a notable slowness of 
the pulse — 40 to 68; in not a few the first sound of the heart is faint, 
sometimes almost inaudible, while the second is relatively intensified. 
Great muscular weakness, and even paresis of the lower extremities, have 
been observed at this period. 

The spirilli of Obermeier, constant during the periods of pyrexia, are 
not now found upon microscopic examination. 

The period just described usually lasts about a week. In some in- 
stances it does not exceed four or five days; in others, it may extend to 
two weeks, and in very rare cases the first paroxysm has comprised the 
whole of the attack^ not being followed at all by a second pyretic period. 

Between the twelfth and twentieth days from the beginning of the at- 
tack, but in by far the greatest number of cases, on or about the four- 
teenth day, the patient, unexpectedly to himself and with the same sudden- 
ness as before, again falls ill. Commonly in the night, but sometimes 
during the day, the relapse sets in. Its advent is attended by chilliness 
or a decidod rigor, or it may be marked by fever without either. The 
symptoms are a repetition of those of the primary paroxysm. There 
are the headache, the pains in the back and limbs, the hot skin, the abrupt 
high fever, the rapid action of the heart, the furred tongue, vomiting, con- 
stipation, tenderness in the epigastric zone, that characterize the earlier 
sickness. The liver and spleen again undergo rapid augmentation in 
volume, and upon microscopic examination the spirilli are found in num- 
bers not less than before. With the approach of convalescence their num- 
ber again diminishes and they finally disappear. 

It may be stated that, as a general rule, the symptoms of the relapse 
are less severe than those of the first febrile period; exceptionally they 
are more so. The type of the fever of the second paroxysm is more dis- 
tinctly remittent than that of the first, marked remissions occurring in 
the morning, decided exacerbations toward night. 

The length of the relapse is usually about three days; it is occasionally 
almost abortive, not exceeding a day; at other times it may be extended 
to five days or more. 
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At the termination of the disease the condition of the patient is com- 
paratively comfortable. The fever ceases, the pains disappear, appetite 
is, in most cases, speedily regained; but the loss of strength and the ema- 
ciation are such that a number of weeks must elapse before the sufFercr 
is sufficiently restored to health to resume his ordinary avocations. The 
whole period, from the beginning of the sickness till complete convales- 
cence, is, upon an average, six weeks, Aiiasmio inunnurs often persist 
for a still longer period. 

The death-rate varies between two and four per cent,, differing in dif- 
ferent epidemics. Death may occur from the intensity of the fever and 
the consequent exhaustion, usually at the close of the relapse, or by pro- 
gressive exhaustion, after several relapses. Occasionally a sudden fatal 
termination takes place at the crisis, by failure of the heart. Death is 
due, in some instances, to suppression of urine, with coma and convul- 
sions. It may also result from pysemia following softening and abscesses 
of the spleen, and the last-named lesions have by rupture caused fatal 
peritonitis. 

Pregnant women almost invariably abort or miscarry during theconrsft 
of relapsing fever. This accident exceptionally occurs in the first par- 
oxysm, commonly in llic second. The tcetus, even at the approach of term, 
perishes, and the life of the mother is often, though not invariably, lost. 

Death is frequently the result of this and other coin plications, par- 
ticularly pneumonia, or of the aggravation of previously existing severe 
disease. In relapsing f^ver, as in other epidemic diseases, abortive cases 
are not infrequently encountered. Casesof this kind may terminate with 
a single febrile paroxvsm, attended with symptoms of moderate intensity, 
sometimes indeed so light as not to compel the patient to take to his bed, 
or a second paroxysm of short duration and little severity occurs. 

In view of the protomycetio basis of the disease, it is difficult to com- 
prehend the varying intensity of the attack. The numbers of spirilli dis- 
coverable in the blood have not always been proportionate to the severity 
of the symptoms. There is, doubtless, a different degree of tolerance of 
the presence of this particular parasite in different individuals. In tlie 
words of I^bert, " it is possible that, according to the predisposition, a 
grave difference may result as regards the pyrogenetic products." 
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Cormack/ in his description of the epidemic of relapsing fever in 1843, 
referred the cases to two general groups. Of these, the first he called 
the ordinary or mod^cUelt/ congestive form. This included the oommon, 
mild, and average cases, which were rarely fatal except in oonsequenoe of 
some complication. The second he termed the highiy congestive form. 
In this form a deep, persistent, purple color of the face, intense jaundice, 
marked enlargement of the liver and spleen, hemorrhages from the mucous 
tracts, drowsiness, delirium, and subsultus were prominent symptoms. 
The paroxysms in the graver form were separated by a period of remission 
rather than by a distinct intermission. These cases were rare, but often 
fatal, the patient falling into a condition of collapse, which often lasted 
for some days before death occurred. This form corresponds with that 
which has been described by recent observers as ^^ bilious iyphoidJ" It 
has occurred with varying frequency in many of the epidemics of relaps- 
ing fever, and has had much to do in determining the high death-rate in 
some of them, notably in the Russian epidemic of 1864r-65. Bilious ty- 
phoid, which has not occurred in any of the outbreaks of relapsing fever in 
America, was first fully described by Griesinger,' who observed it at 
Cairo in 1851, and gave it this name. 

w 

Analysis of the Pbikcipal Symptoms. 

SYAIPrOMS REFERABLE TO THE NERVOUS SYSTEM. 

Headache is an early and persistent symptom. It subsides with the cri- 
sis only to recur with the relapse, in which it is, however, often somewhat 
less intense. It is commonly frontal, sometimes general, and is throbbing 
or darting in character. In rare instances it is mild, and ceases after a 
day or two. 

Vertigo is very common. It occurs as an early symptom, and patients 
often declare that it is the giddiness rather than the fever that forces 
them to take to bed speedily after the onset of their illness. This symp- 
tom continues throughout the primary paroxysm, and returns in the re- 
lapse; it causes the patients to stagger like druifken persons when they 
attempt to stand or. walk. 

Deliriinn is rare. When it exists it is transitory, but is apt to be ac- 
tive and noisy. It occurs for the most part in hysterical or intemperate 
persons. In most cases the mind is unclouded throughout the attack. 

Stupor and coma occasionally come on rather suddenly at or soon 



' J. Rose Cormack, ILD. : The Natural History, Pathology, and Treatment of the 
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after the crisis, iu consequence of suppression of urine. They may be 
attended with general convulsions. The patient may sink into persistent 
stupor, with dry, brown tongue, muttering delirium, and the attendant 
symptoms that make up that condition known as the '* typhoid state,'' in 
consequence of the intensity of the fever. This is rare, but when it takes 
place the crisis does not occur, and the condition is one of the greatest 
danger. 

Insomnia is often marked, and occasions great distress; it is in large 
measure due to the pains. In the cases observed by Dr. Parry it was a 
much more prominent symptom in the early than in the later months of 
the epidemic. Sleeplessness attended in many of his cases the primary 
paroxysm, the remission, the relapse, and the period of convalescence; it 
did not yield to the administration of hypnotics. Toward the end of the 
outbreak it was a less grievous symptom, and was easily controlled by 
remedies. 

Debility is an early symptom. That it should become marked toward 
the end of the sickness is apparent from a consideration of the symptoms 
that attend the attack. In most instances, however, the patient is able 
to get out of and into bed again, and to help himself. 

Pain, — Among the more characteristic and distressing symptoms of 
relapsing fever are the severe pains in the muscles and joints complained 
of by almost all the patients. Pain in the back is severe during the first 
few days. The other pains are also present from the begfinning; they 
continue throughout the paroxysm and the relapse. In many cases they 
are also present during the intermission; at this period they are apt to 
be more distinctly articular, but are unattended by swelling or by any 
grave difficulty of treatment. The muscle-pains are seated in the neck, 
chest, and abdomen, as well as in the extremities; they are usually most 
severe in the lower limbs, and in particular in the calves of the legs* 
They arise spontaneously, but are also excited by pressure and by volun- 
tary movement, and compel the patient to preserve as nearly as possible 
a motionless attitude in bed. They are described as resembling the neu- 
ralgic pains that follow unaccustomed or over-prolonged use of certain 
groups of muscles. Subsiding during convalescence, they leave behind 
them marked muscular weakness. 

Muscular palsies will be considered among the sequels, lletention of 
nrine and involuntary evacuations are very rare. When they occur, it is 
in consequence of sudden syncope or cerebral complications attendant 
upon unemia. Involuntary fecal discharges are sometimes dne to ex- 
treme diarrhoea in grave cases. Tremors are not observed except in the 
subjects of previous alcoholism. 
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THB FmSKOMBKA OF THE FEVBB. 

Tfie temperature rises with great rapidity, and attains a heigbt infre- 
quent in the other fevers. Its course is charaoteristio of the diaease. 
During the initial rigor it is often as high as 39^ C. (10S.8" ¥,}, and 
within twenty-four hours it attains 40"^— 41** C. (104''— lOS-S** F.). The 
maximum of temperature may be attained upon the first day, during the 
mid -course of the paroxysm or shortly before the crisis; the last m the 
most frequent, and at this period the temperature oocasionany mna up 
rapidly in the course of a few hours. The curve is irreg'ulariy vamittMit, 
the morning temperature being from 1^ to 1.5° C. (1.8^ — ^7^ F.) lower 
than that of the midday or evening. Occasionally the remianona are 
much more marked, but the variations are neither constant for diffannt 
days nor for the same hour of successive days; in some oases they do not 
amount to more than a few tenths of a degree, and it is not nnoommon 
to note a higher temperature about noon, or early in the afternoon, than 
in the evening. In rare cases the diurnal curve shows no remission what- 
ever, the evening and the morning temperature being alike. The remit- 
tent ty|)e is most constantly present, and is most distinctly marked in 
children. 

In no other disease is so decided and so rapid a critical defenresoence 
mot with as in relapsing fever. It is always sudden, very frequently 
preceded by an increase in the severity of the symptoms, and sometimes 
ushered in with a chill. It commonly occurs in the evening or toward 
morning, and is complete as a rule in the course of a few hours. The 
temperature falls from 3°— 6^ C. (5.4°— lO-S"* F.) in cases that may be 
si)okon of as average instances, and it is not uncommon to obsenre a fall 
of even 7° C (12.6° F.) within a short time. Murohison informs us that 
falls of 13° F. in six, and 14.4° F. in twelve hours, have been noted. A 
comparison of the temperatures of the febrile paroxysm and the fall 
during the defervescence, indicates a subnormal temperature as almost 
constant at the termination of the crisis. This is found to be the case. 
It is not rare to find the temperature at this period as low as 36^ — 35^ C. 
(96.8° — 05° F.), or even much lower. According to the author last re- 
ferred to, 94° F. and even 92° F. have been recorded, and, in one instance 
whei;e collapse supervened, a rectal temperature of 90.6° F. was observed. 
After two or three days it rises to the normal in the morning, and becomes 
subfebrile in the evening, and then, becoming that of health for a time, 
it again rises slightly upon the approach of the relapse. 

A temperature of 39? C. (102.2^ F.) or more, attends the onset of the 
relapse, in which the same rapid rise to a great height, and an even more 
rapid fall to below the normal standard than in the primary paroxysm, are 
encountered. The maximum temperature of the whole attack is not in- 
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frequently met with in the relapse. The crisis is accompanied bv free 
])erspi ration. Jf other relapses follow, the temperature curve attending 
them is the same, but the fever is of shorter duration. 

The maximum temperature of relapsing fever varies from 41^ to 42* C. 
(105.8° — 107.6° F.) in cases that cannot be looked upon as exoeptionmL A 
temperature of even 42.5° C (108.5° F.) has been observed. Hieae ex- 
cessively high temperatures, if not long continued, are not attended with 
great danger to the patients, nor do they give rise to cerebral qrinptoiiiSi 
In this respect relapsing fever differs from other diseases charaoterised bj 
intense pyrexia. 

The foregoing statements are based upon observations of temperatiixes 
taken in the axilla. 

Thepidite is always frequent. It is commonly above 112| but nay 
vary from 90 to 120, or even beat as rapidly as 160 or 170 per minnte. It 
is more frequent by 20 or *30 beats in childhood than in adult life. This 
frequency is attained very early in the course of the disease. It is not 
of unfavorable prognostic omen. The number of beats per minute in- 
creases toward evening and with a rising temperature. A gradual or 
progressive increase does not occur with the progress of the attaek| al- 
though it is not uncommon to find a sudden increase in pulse-rapidity, as 
well as a decided sudden rise in temperature, immediately preceding the 
crisis. 

With the defervescence there is a sudden fall in the pulse-rate to the 
normal, and often below it. In ^ few hours, declining a little before the 
temperature begins to fall, it may change from 140 to 48-^54. During the 
intermission it is often abnormally slow, 40 — fJO; but if the patient leave his 
bed it becomes more rapid, 100 or more upon his assuming the upright 
posture, and continues to beat rapidly. There is no constant ratip be- 
tween the rate of the ])ul8e and the temperature. Murchison statos that 
there is less correspondence between them in the relapse than in the pri- 
mary paroxysm, a pulse not exceeding 90 being sometimes met with 
where the thermometer marks a temperature of 106^ F. 

The pulse during the febrile paroxysms is often at first full and tenee, 
but with the crisis it becomes small and feeble, and is often jerking and 
irregular; after the crisis it is t'ompressible, and not seldom dicrotic. 
With convaleseence, as the patient gains strength, the pulse resumes its 
normal character. 

About the time of the crisis, and in particular immediately after it, 
the impulse and first sound of the heart are often very greatly impaired, 
and sudden death from syncope may take place. Within the course of a 
few days, and with the use of stimulants, the heart regains its power. 

A soft systolic murmur is heard over the cardiac region during both 
paroxysms in frequent cases and sometimes in the intermission. Its area 
of ^roatrst intensity is at tlie Ijase; it is ])r()j>a^ate(l in the course of 
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the great vessels, and becomes faint or is lost entirely in the erect po- 
sition. 

The urine presents the characteristics of febrile urine in general. Its 
amount varies with the quantity of fluids ingested, and is influenced by 
the abundant sweating that occurs at the crisis, and, in many cases, during 
the progress of the febrile paroxysms. As a rule, it is diminished in 
quantity during the febrile stages, and of darker color and higher specific 
gravity than normal, and becomes normal or even increased in quantity 
shortly after the crisis. It is frequently cloudy, and deposits a sediment 
consisting of the urates; less often uric acid is present, and crystals of the 
oxalate of lime. It is commonly acid in reaction, but occasionally alka- 
line when passed. The triple *phosphat6s are present in the latter case. 
In some cases the amount is greatly reduced immediately after the crisis, 
the patients being exceedingly weak and sweating profusely. Two cases 
under Parry's observation did not void more than an ounce in twenty- 
four hours for several days, yet there was no evidence of ursamia. 

Albumen in small amounts is often present in the urine during the 
primary paroxysm, and Murchison reports a case in which copious hsema- 
turia occurred in both paroxysms, althougji the urine during the interval 
contained no trace of albumen. Recovery took place. Tube-casts are 
found along with the albumen. In the first paroxysm they are usually 
hyaline, in the relapse they contain granular matter and oil-particles. If 
pre-existing Bright's disease complicate the case, the character of the 
urine, especially as regards the quantity of albumen and the nature and 
abundance of the renal casts, will be modified. The opinion of Obermeier/ 
that acute desquamative nephritis is one of the ordinary phenomena of 
relapsing fever, calls for a closer examination into this point in future 
epidemics. It is not confirmed by other recent observers. In cases com- 
plicated witli disease of the kidneys, and under other circumstances, 
marked diminution or suppression of urine has been followed by ursBmic 
symptoms, such as delirium, stupor, coma, and convulsions. This con- 
dition is apt to supervene at or about the time of the crisis. Such pa- 
tients have in many instances recovered after a copious discharge from 
the kidneys. Murchison states that he *' has never known typhoid sym]>- 
toms in relapsing fever without albuminuria or some other evidence of 
retarded elimination by the kidneys. 

In those cases marked by jaundice, bile-pigments are found in the 
urine; the biliary acids have also been detected. 

Hie skin in relapsing fever shows no characteristic eruption. The 
abundant perspiration gives rise to plentiful crops of sudamina. Herpes 
facialis occurs, but not frequently. Minute petechise are occasionally 
observed in delicate persons, and are apt to be most abundant upon the 
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lower extremities. Extensive desquamation sometimes ooours, and during 
the pyrexia the nutrition of the nails is impaired, as is shown by the de- 
velopment upon them of white transverse lines. 



STHFTOHB DITE TO DIGrTURBANCE OF THE DIQE8TIVE OBGANS. 

Thirst and lass of appetite are due to the fever; upon the defervesoenoe 
the former, which is often excessive, ceases, and desire for food returns; 
with the relapse the thirst and anorexia reappear. In some instances an 
inordinate desire for food during the febrile paroxysms, and especially in 
the relapse, has constituted a remarkable feature of the disease. Patients 
with a temperature of 40° C. (104^ F.) or higher, have, in some instances, 
begged for solid food and eaten it eagerly in considerable quantities, 
without apparent injury — a statement attested by numerous competent 
observers. 

77ie tongtte is usually indented at its edges by the teeth, and covered 
with a whitish or yellowish-white fur of varying thickness. In other in- 
stances the fur is of a brownish color from the beginning. The edges 
and a triangular space at the tip are sometimes clear and of a brighter 
led than normal. The papillae are enlarged in some instances, so that the 
tongue may be likened to that of scarlet fever ; less commonly the organ 
is red and glazed, especially in the relapse. As a rule, it is moist througli- 
out the sickness; but it may show a dry, brownish streak down the middle 
about the third or fourth day. It sometimes becomes deeply fissured — a 
very painful symptom. In very severe and in fatal cases it becomes dry, 
brown, and crusted, and sordes collect upon the teeth and lips. The fore- 
going facts being considered, it may be stated that the tongue in re- 
lapsing fever presents no constant characteristic appearance. 

Nausea and vomiting are common symptoms. They appear early and 
soon subside. In some cases, however, the vomiting persists to the end 
of the paroxysm, ceasing with the crisis, but returns with the relapse in 
some few instances. 

The vomited matters consist of the substances taken into the stomach, 
of gastric mucus, and of bile. They are of a greenish or yellowish color, 
and are usually scanty. '^ Black vomit " was, in rare cases, observed in 
some of the earlier epidemics. Hsematemesis has also been noted. 

Pain and tefidemess in the epigastrium are present in a large propor- 
tion of the cases. They are frequently associated with vomiting, but are 
by no means proportionate to its urgency. The pain is usually slight ; 
it may, however, be so severe as to interfere with respiration (Murchison). 
It tnay be limited to the epigastrium, or extend across the epigastric zone. 
In the latter case it is most severe in the left hypochondrium, and is patho- 
logically referable to the acute enlargement of the spleen. 

Enlargement of the liver occurs in most of the cases. It appears later 
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thau the enlargement of the spleen, and is much less marked. It is at- 
tended with pain upon pressure in the hepatic region. 

Jaundice appears in varying frequency in different epidemics. It has 
seldom been obserVed in more than twenty per cent, of all cases, and is, as 
a rule, still less frequent. It rarely appears earlier than the third or fourth 
day of the primary paroxysm, and in some instances not until the crisis. 
If it comes on in the first paroxysm, it usually fades rapidly during the 
intermission. With the relapse it may again deepen; it sometimes does 
not appear before this stage of the fever. It is usually slight and disappears 
in the course of a few days; in some cases, however, it is intense and per- 
sistent. It occurs in all ages, but is most frequent in the middle periods 
of life. Its presence imparts to the physiognomy an appearance not com- 
mon in the fevers of temperate climates. 

Jaundice is not in itself a dangerous symptom. In severe cases it is 
sometimes associated with albuminuria. 

Enlargement of the spleen is a constant symptom. So rapid is the 
alteration in the volume of this viscus that the enlargement may often be 
detected within twenty-four hours of the beginning of the attack, and it 
not infrequently amounts to two or three times its normal bulk. It pro- 
jects below the margin of the ribs, and may, even at its maximum, which 
is attained about the close of the primary paroxysm, give rise to visible 
bulging of the surface of the abdomen. It rapidly decreases during the 
apyretic period, but again enlarges in the relapse. During the con- 
valescence it rapidly diminishes in size, but more or less enlargement may 
often be detected for a long time after the attack. 

77ie stoole may retain their normal color and consistence, but not in- 
frequently they are darker than in health. Intestinal catarrh sometimes 
gives rise to more or less persistent diarrhoea. 

hemorrhages are met with. Epistaxis is not infrequent. It has been 
observed oftener in childhood than in adult life. It is sometimes so severe 
as to require plugging of the nares. Haematuria has already been alluded 
to. Intestinal bleeding may also occur, but is not a common accident of 
this disease. The catamenia occurring during the progress of relapsing 
fever are apt to be profuse. Severe uterine hemorrhage may occur in 
connection with abortion. 

Complications and Sequels. 

Jfild bronchitis is not uncommon. It usually requires no treat- 
ment, and interferes but little with the progress of the case or with 
recovery. 

Pneumonia occurs as a complication in some epidemics. It usually 
appears in the course of the primary paroxysm or in the relapse. In the 
cases observed by Lebert in the epidemic of 1868-69, in Breslau, it showed 



RELAPSING FBYKB. 33$ 

a strong tendency to become double, and was in severe cases the cause of 
death. In rare cases pneumonia terminates in gangrene. 

PleurUy occasionally occurs. On the left side it may arise as a sec- 
ondary lesion to splenic abscess. 

Chronic pulmonary affectiofis appear to be but little influenced by 
th« disease. 

When the subjects oifaUy degeneration of the heart are attacked by 
relapsing fever, there is danger of sudden death from syncope. This un- 
toward accident may take place in the first paroxysm, in the intermission^ 
or in the relapse. .It has been perhaps more frequently noted at or about 
the time of the first crisis. Sudden collapse and death from heart-failure 
may also occur in consequence of other forms of organic disease, and 
cases have been observed in which sudden death has occurred shortly after 
the patient has appeared to be doing well and the disease seemingly run- 
ning a mild course, without the post-mortem discovery of any lesion ade- 
quate to account for it. 

Acute laryngitis^ with oedema, has in more than one instance neces- 
sitated the performance of tracheotomy in the course of relapsing fever. 
Dr. Begbie' mentions a case of this kind, in which the complication was 
ascribed to peculiar exposure to cold during the fever. 

Gangrene of the feet, nose, ears, and lips have, in rare instances, oc- 
ourred, in consequence of arterial thrombosis. 

Splenic enlargement may persist for a considerable time after the at- 
tack, and is in such cases to be regarded as a sequel. It is of two kinds: 
first, painless and associated with profound ansemia; and second, tender 
upon pressure, and accompanied by fever of remittent type. 

Abscesses of the spleen occur in rare instances. They give rise to pyse- 
mic symptoms, and may be the cause of acute peritonitis or left pleurisy, 
or they may burst into the descending colon. The softened spleen may 
rupture during the paroxysm, and cause death by hemorrhage . into the 
peritoneum. In view of the possibility of this accident, palpation of the 
splenic area is to be performed with great circumspection. 

Anosmia is very commonly a sequel of relapsing fever. It is usually 
marked, sometimes attended with puffy eyelids and oedema of the lower 
extremities. It gradually amends, but in some cases is persistent. 
Anaemic murmurs are common. 

SubctUaneous abscesses, parotid swelling y and buboes^ occur, in very 
rare instances, during the convalescence. 

Mrysipelas also occurs, and is sometimes fatal. 

Diarrhoea is not an uncommon complication and sequel. In some 
epidemics it has been the cause of a considerable proportion of the deaths. 
It is occasionally critical. 
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Dyse^Uery is also mentioned as a sequel. It is, in rare instances, the 
cause of peritonitis. 

Pains in the inxiscles And jointSy and various neuralgias, are very con- 
stantly annoying symptoms during the early days of the convalescence. 
With regaining strength and improved nutrition they pass away. 

Local palsies are infrequent after relapsing fever. Paralysis of the 
deltoids, and the flexors of one or both forearms, has been observed. 
Paresis of the muscles of the upper and lower extremities has been noted 
with greater frequency. The loss of power comes on suddenly in the early 
days of convalescence, and is accompanied by numbness. It is transient, 
and disappears in the course of a week or ten days. 

Lebert alludes to hAJeinorrhagie pachymeningitis as a sequel, and 
states that it was frequently encountered in the St. Petersburg epidemic. 

InjUxmnuxtory affections of the internal structures of the eye, such as 
iritis, choroiditiSy and retinitis, have occurred with considerable frequency 
during the late convalescence in some of the epidemics. 

These affections never occur as sequels of typhus or enteric fever. 
They have been described by various authors under the name of '^post- 
febrile ophthalmia," and, in particular, the accounts given by Macken- 
zie ^ and Dubois * are of interest among the earlier descriptions. 

Quite recently, Dr. JolidB Txompetter ' reported that, in three hundred and twenty- 
fiye oases of relapsing fever in Breslao* twenty-one oases of choroiditis were observed ; 
they were nearly all of the acute form. On admission to hospital, the patients mostly 
presented the oharaoters of well-marked choroiditis in the form of cyolitiflL Very fre- 
quently hypopyon appeared, without inflammatory phenomena on the part of the iris. 
Turbidity of the vitreous humor was ascertained to be present in all the cases, and 
the visual acuity was always considerably Impaired at the commencement of the ill- 
ness. The field of vision showed a limitation of the peripheiy in all direotiona The 
course of the choroiditis was in general favorable ; its avenge duration was from a 
month to six weeks. In two oases both eyes were affected. Dr. Trompetter believes 
that the affections of the eye in relapsing fever are due to embolism arising from ptr- 
tial necrosis and abscess of the spleen. 

In a recent epidemic of relapsing feyer, at K^^nigsberg, Dr. Luchhan has also in- 
vestigated the frequency of ear and eye complications. No less than three hundred 
cases were treated in the town hoepitaL Of this number only one hundred and eighty 
esses were, however, specially examined as to the existence of ear oomplications, and 
these were found in fifteen only, and in all the middle ear was the part affected. In 
most oases there was suppuration, and the pus was evacuated through the tympanic 
membrane. In most cases of disease of the middle ear in acute maladies the inflamma- 
tion appears to arise by extension from the throat ; but it was found that, in re- 
lapsing fever, pharyngeal catarrh is absent, as a rule, in the cases in which the middle 
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eax safiFen, and tbore was no evidenoe of disease of the Eastaohian tabes. The progno- 
sis is not unfavorable if prompt treatment is adopted. 

Only six cases presented eye symptoms out of the hundred and eighty examined 
(thre« and a half per cent.). In three there was iritis, which was unilateral in eveiy 
esse. All these oases did well. In one case, however, some weeks later, the patient 
complained of failure of sight, and opacities were discovered in the vitreous. In tv\ o 
other oasee optic neuritis occurred. In one the affection was disoovered in the first 
relapse. The second relapse was severe, and some time afterward there was atrophy of 
the optic nerves, and vision was reduced to one-tenth. In the other case, the neuritis also 
occurred during the second febrile attack ; a few days after it had ceased, the swelling 
of the optic papilla was discovered, dirty red in color, with arteries narrowed and veins 
distended and somewhat tortuous. Vision was reduced to one-third in one eye, and one- 
fifth in the other. Another patient came into the hospital during the first relapse with 
iritis and hypopion. The ocular trouble healed completely, but after the relapse the 
patient insisted on leaving the hospital and passed through the second relapse at home, 
under very unfavorable conditions. When it was over he returned to the hospital with 
double irido-cyclitis. Numerous thick flakes were seen in the vitreous, the fundus was 
very indistinct, but the papillsB were seen to be red and swollen, and there were numerous 
retinal hemorrhages. The aocount of these cases is published in the October number 
of Virchow's Areliie, ^ 



Prognosis and Mortaijty. 

In general terms the prognosis in relapsing fever is favorable, the 
death-rate being low. 

Death occurs, not directly in consequence of the fever, except in rare 
instances^ but by reason of some complication, as feebleness of the heart, 
ursemia, peritonitis, pneumonia, or abortion. It may take place during 
the paroxysm, the intermission, the relapse, or after the second critical 
defervescence. 

Of 2,115 cases admitted to the London Fever Hospital from 1847 to 
1870, according to Murchison, 39, or 1.84 per cent., or about 1 in 54, 
proved fatal. Deducting from this number 10 cases fatal within forty- 
eight hours after admission, the death-rate was only 1.38 per cent., or less 
than 1 in 72. An analysis of the statistics of the Scotch epidemics made 
by the same author, give for one series of 6,300 cases a mortality of 2G0, 
or 4.12 per cent., or 1 in 24.23 ; and for a second series of 10,444 cases, 
462 deaths, or 4.42 per cent., or 1 in 22.6. These two series of cases, taken 
in connection with the statistics of the London Fever Hospital for the 
period mentioned, give, in a total of 18,859 cases, 761 deaths, a mortality 
in England and Scotland of 4.03 percent., or 1 in 24.78. I^bert informs 
us that in three epidemics in Breslau the mortality did not rise above two 
to three per cent. 

In the Russian epidemic of 1864-65, of 12,382 cases, 1,574 terminated 
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fatally, being 12.7 per cent., or 1 in 7.86 — ^the highest recorded death-rate 
in any epidemic. 

The death-rate increases, in adult life, progressively with the age of 
the patient. During childhood and adolescence, relapsing fever is 
scarcely ever fatal. Reverting again to the statistics of the London 
Fever Hospital, we find that, 6f the 2,115 cases admitted, there were: 

Under 20 years, 804 cases, 3 deaths, or 0.37 per cent. 
Between 20 and 30 

" 30 " 

« 40 " 

" 50 " 

" . 60 " 

" 70 " 
Age doubtful. 

The death-rate is, according to almost all published statistics, a little 
higher in the male than in the female sex. This is due to incidental cir- 
cumstances. As in other epidemic diseases, the mortality is greatest at 
the outbreak and during the height of epidemics. 

Anatomical Lesions. 

No constant anatomical lesion is found after death. The spirilli are 
discoverable, in some instances, in the blood, if death takes place during 
the pyretic stages (Guttmann). But they have been sought for in 
vain in the spleen, lungs, and other organs, although the possibility of 
their existence can by no means be denied (Lebert). 

The body is often emaciated; the skin, in addition to the cadaveric 
discoloration s common after the infectious diseases, shows petechias, if 
they were present during life; the jaundice persists, and even deepens 
(Murchison). The color and texture of the muscles is unchanged; but, 
upon microscopic examination, there is not infrequently found, especially 
when death has taken place after a protracted illness, granular infiltration 
of the muscular fibres, amounting sometimes to fatty degeneration. 
Cadaveric rigidity appears early, and continues for a considerable time. 

77i€ stofnach is usually normal, but small extravasations of blood are 
met with in the mucous membrane of this viscus, and in other mucous 
and serous membranes. This has been particularly observed in those 
cases in which urgent vomiting has preceded death, or in those charac- 
terized by black vomit. 

77^ intestines are normal, except in cases in which diarrhoea or dys- 
entery has occurred. After the former, injection of the mucous mem- 
brane, particularly toward the lower end of the ileum, is seen; after dys- 
entery, the lesions peculiar to that affection are met with. 
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2%e wlitary foOidea are sometimes slightly enlarged. They are 
never ulcerated, nor are the agminate glands of the small intestine. 
Slight swelling of the mesenteric glands is sometimes found. 

77^ liver is slightly or moderately enlarged, and deeply congested, 
especially when death occurs during the pyrexia. In rare instances, it 
is the seat of small deposits of a dull yellow color, softened in the centre. 
The gall-bladder is generally filled with a clear, viscid, yellow, or brown- 
ish bile. 

77i« spleen is enlarged, sometimes to two- or three-fold its normal size. 
This change, except in cases that have resulted fatally at a late period, 
after the second defervescence, is met with in all cases. Its capsule is 
smooth, very tense, and clouded. Upon section the parenchyma is soft, 
in many cases almost diffluent. It may present a homogeneous appear- 
ance, or the Malpighian corpuscles may be seen with unusual distinctness. 
Minute roundish or irregular deposits of a dull yellow color, similar to 
those found in the liver, are frequently met with. They contain granular 
detritus, with cell-elements and free nuclei. These are also found in the 
lymph-follicles, and may be observed in different sections, in all stages, 
from simple follicular enlargement to the aggregations of detritus (Lebert). 
Wedge-shaped infarctions are occasionally met with, either firm or break- 
ing down, but without demonstrable embolic origin. If the spleen be 
greatly softened, no decided structure can be recognized. If death take 
place some time after the termination of the relapse, in consequence of 
any complication, the spleen is found to be reduced in size, and its cap- 
sale shrivelled. In rare instances abscesses, due to the breaking down of 
the infarcts mentioned above, are found underlying the capsule and still 
more rarely the spleen is found to be ruptured. 

77^6 heart presents no change consequent upon the processes of relaps- 
ing fever, except, in some instances, after protracted illness, slight gran- 
ular infiltration of the muscular fibres. Fibrinous coagula are found in 
the heart and great vessels, together with fluid blood. 

7%e lungs show only those changes which attend the various pulmo- 
nary complications of relapsing fever. These are chiefly bronchitis and 
pneumonia. The latter is often double, and may in rare cases result in 
gangrene. The signs of recent pleural inflammation are rarely encoun- 
tered. Hypostatic congestion is rare as compared with typhus or enteric 
fever. 

Diagnosis. 

If regard be had to the temperature, but little difficulty can attend 
the diagnosis of relapsing fever, even in the beginning of epidemics. 
The abrupt and unusual rise in temperature, the slight and inconstant 
morning remissions and frequent midday rather than evening exacerba- 
tions, the critical defervescence at the expiration of five or seven days, 
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end of Qrsc week, and often in or after the third week. 
before the ooncluaiou of 

No charucteriatic leaiona I Conatant leuons of the 
found in the body after I ileum and the 
I glands. 



Duration of primary pnr- 
oiyam from Gve to seven 
days ; of tbe relapse, about 

Ends abruptly by orLsis. 



tack. 

Face often flushed ; the 
color lacks the duskiueaa of 
typhus, aod is not circnui- 
Hcribed, aa in enteric ferar. 

ConjuootriTM slightly iu- 
jecled ; pupils nutucal. 

Mind commonly clear 
tJiroughout. 

Faiu and tendemesa in 
the opigBHtric aone. Con- 
stipation the rule ; occasion- 
ally diorrliwa aeta iu at the 



cum, espeoially a 

Skin hot ; prof 



Emaoiatioa not marked, 
save when tbe patient has 
suffered from innufflcietiC 
food prior to bin illnesn. 

BronohitiH oommon. but 
rarely scTere. Pneumonia 



^djrth. 



•.mUtent fever is to be diagnosticated from relapsing fever by the' 
:ed differences in tbe range of temperature, the duration of the at- 
tack, the character of the erisis, thtt length of the intermission, the relapse, 
and tlie great contagiousneHS of the latter. Moreover, the circ urns lances 
under which the dtseases appear and prevail in the community are of diag' 
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Tbeatment. 

Ftophylactic treatment must be based upon our knowledge of the pre- 
disposing as well as of the exciting causes of the disease. Upon the ap- 
pearance of relapsing fever, renewed efforts must be made to relieve the 
sufferings of the poor, and chiefly to provide them with a sufficient quan- 
tity of wholesome food. As far as is possible, overcrowding must be di- 
minished in the districts most liable to become pestilential centres of the 
disease. ' The drainage is to be looked to, and, if defective, temporary 
measures to drain away stagnant water must be immediately resorted to. 
All accumulations of filth and garbage must be at once removed. The 
system of visitation among the healthy, by laymen competent to instruct 
them as to the measures proper to be taken with the view of avoiding the 
disease, that was instituted in Paris during the cholera epidemic of 1849, 
is suggested by Lebert. 

In view of the possibility of the introduction of the protomycetes by 
drinking-water, it should be subjected to boiling. Abundant ventilation is 
of the first importance. Contagious as relapsing fever is, it does not 
spread, even when cases occur, in the large and well-ventilated houses of 
the opulent, nor to any great extent in the roomy and properly aired 
wards of well-managed hospitals, except to those whose vocations bring 
them into close contact with the sick. As has already been stated, phy- 
sicians visiting from house to house among the poor, remaining only a 
short time in the presence of the patients, and passing quickly again into 
the open air, are less liable to contract the fever than the resident physi- 
cians of hospitals, who pass from bedside to bedside, without the opportu- 
nity, for several hours at a time, of breathing an uncontaminated atmos- 
phere. 

Cleanliness of the abode and of the person is scarcely second in import- 
ance to abundant ventilation. The contagium is readily transmitted by 
means of the clothing and bedding of the sick. Soiled clothes should be 
thrown into boiling water as soon as taken off, and carbolic acid, or car- 
bolic acid soap, used in the water with which they are washed. 

If patients be removed to a hospital, or after convalescence has set in, 
the apartment should be fumigated by burning sulphur, thoroughly aired, 
cleansed, and whitewashed. It is obviously impossible to treat all the 
rooms in the densely crowded districts of cities in this manner, but, in 
proportion as these measures are promptly and generally carried into ef- 
fect, will the spread of the disease be retarded. The bedding should also 
be subjected to the sun and air, and, if possible, fumigated; the cheaper 
materials used in filling mattresses, as straw, moss, fine shavings, and 
husks, should be burned. 

As the result of the experience of all observers upon an extended 
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scale, it may be stated that up to the present time no drug or method of 
treatment has been found to exercise any decided influence upon the 
course of the disease. 

It is scarcely necessary to allude to bloodletting. From the day that 
relapsing fever was distinguished from typhus, it was clear that the criti- 
cal defervescence on the fifth or seventh day of the short fever, ascribed 
to depletion, was, in fact, not the result of treatment at all, but an event 
of the natural course of the disease. 

Iiq[>ecUed cold batJia and large doses of quinia reduce the temperature, 
but neither affect the duration of the paroxysm nor prevent the relapse. 
Quinia has been tried in vain, in moderate and large doses, both during 
the pyretic period and in the intermission. Arsenic is likewise ineffectual. 

The observations of Dr. Riess,* of Berlin, are of great interest. He 
found sodium salicylate very effective in reducing the temperature, and, 
given in large doses during the intermission, in lessening the severity of, 
and apparently even sometimes preventing, the relapse. These observa- 
tions are to be tested by a more extended investigation of the value of 
this drug in future epidemics. 

It has been suggested that the enormous development of the proto- 
mycetes in the blood during the paroxysm, and their disappearance during 
the intermission, are strong arguments in favor of the administration 
of parasiticides; that, with this view, a more systematic administration 
of the sulphites, and the disengagement of sulphurous acid gas in the 
air of the sick-apartment, should be attempted. Remedies of this kind 
had been tried without success before Obermeier's discovery. Parry, in 
1870, administered, without in the least abating the violence of the course 
of the disease, the sulphites, the hyposulphites, and the preparations of 
chlorine. The destruction in the blood of enormous numbers of disease- 
producing parasites — so low in the scale of existence as to lie upon the 
most distant borders of independent life — so minute that they dwell in the 
ultima Thule of microscopic vision — ^by means of parasiticides administered 
in any amount short of compromising the integrity of the blood itself, is 
highly problematical. Meanwhile, relapsing fever must be treated on the 
eoq>ectant plan. 

Rest in bed, quietude, abundance of fresh air, cleanliness, a carefully 
regulated diet consisting of milk, broths, meat-jellies, light farinaceous 
foods, or, if the patient craves them and can digest them, even the stronger 
soups, meat and vegetables, but always plenty of cooling drink, will in 
many cases suffice. The tendency of the disease is to recovery. 

The patient must not be allowed to suffer from thirst. Let him drink 
freely. The best beverages are pure water, carbonated water, seltzer 
water, or milk diluted with any of these. If he prefer it, let him drink 



'Berlin, klinische Wochensohrift, iii., 1879. 
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water acidulated with the juice of lemons or limes, or let him take teq 
or fifteen drops of dilute phosphoric or muriatic acid every three hours, 
in a wineglassful of water slightly sweetened, rinsing his mouth and teeth 
afterward. 

Cold applications to the heady by means of ice and bran in bladders or 
caps of india-rubber, are useful in mitigating the headache. They should 
be applied only during the paroxysms of pain. The frequent resort to 
friction, with anodyne liniments will give relief to the muscle-pains. For 
this purpose — 

5. Chloral hydrate. 16—32.00 gm. I ss.— j. ' 

Lin. saponis camph • 200.00 c.c. fl. 3 vj. 

M. 

or a lotion consisting of equal parts of chloroform and olive oil, may be 
employed. 

If the pains be very severe, the hypodermic use of morphia^ alone or 
with atropiay will be required to relieve tHem. 

Opium and its derivativeSy by the stomach, appear to have in very many 
cases but little effect, either in relieving pain or producing sleep, in relaps- 
ing fever. Parry and other observers state that a remarkable tolerance 
for this drug was established during the attack. 

Potassium bromide is useless. 

Sleeplessness will yield to the administration of chloral hydrate in 
moderate doses. This drug is to be given with caution' where the action 
of the heart is enfeebled. 

An emetiCy followed by mild purgativeSy is of use in relieving the 
vomiting and pains in the epigastric zone. At the same time sinapisms, 
hot fomentations, or small blisters, should be applied. Carbolic acid may 
also be given for the nausea and vomiting. If the pain in the region of 
the spleen is very great, poultices should be applied, or frequently re- 
newed cold-water applications may afford relief. 

Alcoholic stimtdajits are to be given, not as a part of a general routine 
treatment, but as called for by the weakness of the patient and the char- 
acter of the pulse, the impulse of and the first sound of the heart. At 
the time of the crisis they are of great benefit, and must be given durinn^ 
the first days of the remission, and again in the early convalescenl^e. 

If collapse threaten, it must be treated by prompt stimulation by alco- 
hol, spirits of chloroform, ammonium carbonate, artificial heat, and so on. 

Diarrhoea calls for the employment of astringents and opium. 

Bronchitis, occurring as a complication of relapsing fever, is usually of a 
mild form, and does not require especial therapeutic intervention. 

Pneumonia is to be treated upon general principles. It may be said 
that, almost without exception, intercurrent pneumonias call for increased 
stimulation. 
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Parry, after trying various drugs, found that quinia in combination 
with camphor was most useful, during the intermission and in the early 
convalesoencey in relieving the patient's sense of prostration and inducing 
sleep. 

The ansemia of convalescence from relapsing fever urgently demands 
an abundance of wholesome, nutritious food, the vegetable tonics, such 
as the best preparations of cinchona and nux vomica, the best-borne 
preparations of iron, and, if the pallor be protracted and the patient take 
it well, cod-liver oil. 

Chronic enlargement of the spleen should be treated by quinia and 
iron, and externally by inunctions of the red iodide of mercury oint- 
ment. 



VIL 

DENGUE. 

• 

Defixition. — An acute, febrile affection, of short duration, due to an un- 
known external specific cause, and prevailing in extensive epidemics, 
which are chiefly confined to warm climates; it consists of two dis- 
tinct, brief, febrile paroxysms, each attended by a different group of 
symptoms, and separated by an intermission lasting from a few hours 
to several days. The first is characterized by continuous high fever, 
distressing pains in the joints and muscles, interfering with motion, 
and occasionally by a cutaneous efflorescence; it usually terminates 
suddenly with some critical discharge; the second paroxysm is marked 
by a milder fever of remittent type, an eruption of different charac- 
ter, which is attended with intense itching and followed by desqua- 
mation, by some recurrence of the joint-pains, and by debility; it 
gradually subsides. The disease is extremely painful, but very 
rarely fatal; its morbid anatomy is therefore unknown. 

Synonyms. — Febris exanthematica articularis; Exanthesis arthrosia; 
Exanthesis rosalia arthrodynia; Scarlatina rheumatica; Scarlatina 
mitis; Eruptive articular fever; Eruptive rheumatic fever; Rheu- 
matic fever with gastric irritation and eruption ; Eruptive epidemic 
fever of India; Epidemic inflammatory fever of Calcutta; Epidemic 
anomalous disease; Peculiar epidemic fever. 

Dandy fever; Polka fever; La Piadosa; La Pantomina; Colorado; 
Bouquet; Bucket; Giraffe; Stiff-necked fever; Broken- wing fever; 
Break-bone fever; Toohutia; Three-day fever; Knockel Koorts; 
Aburuka-Bah (Father of the Knee) ; Date fever. 

Dengue, pronounced dangay, 

^^ This disease, when it first appeared in the British West India Islands, was called 
the dandy fever, from the stiffness and constraint which it gave to the limbs and body. 
The Spaniards of the neighboring islands mistook the term for their word dengue^ de- 
noting pmdery, which might also well express stiffness, and hence the term dengue 
Decame at last the name of the disease." 

This term, begotten of a misapprehension of a word applied to it in 
jesty has become the generally accepted designation of the disease. 
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To a similar origin are due many of the popular names by which it is 
known in the countries where it has prevailed. The people are often dis- 
posed to make a jest of epidemics not attended by danger to life, the more 
perhaps when the sufferers present an absurd appearance. The Brazilians 
called this disease the polka fever; the Spanish, /a />an^a7ninay the French, 
bouquet and giraffe^ the latter because of the stiff manner in which those 
affected often carry the head. Stiff-necked fever and broken-Moing fever are 
likewise terms suggested by the posture of the convalescent; while break- 
bone f every and the Batavian designation, Knockel Kooris (bone fever), 
refer to the torturing joint-pains that attend it. In Spanish-American 
countries it has been known as Colorado^ on account of the red color of 
the eruptions. It is probable that this is also the derivation of the 
French term bouquet, Toorhidia and three-day fever are East Indian 
names for it; and abunika-bah and date fever — the latter because it has 
been observed to prevail during the date-harvest, are Arabian folk-terms. 

Medical observers have designated it by various terms of classical 
derivation, according to the views which they have entertained concern- 
ing its nature. Of such terms, those based upon its fancied relationship 
to other well-known affections, as scarlet fever and rheumatism, are inap- 
plicable now that it is known to be a distinct affection ; others fall to the 
ground, because they are based upon the assumption that the disease is 
peculiar. to a country or locality, now that it has become known as pan- 
demic in tropical and subtropical climates; while others still fail of ac- 
•ceptation because they are not sufficiently distinctive. 

Historical Sketch. 

Dengue first excited general attention by its epidemic prevalence in 
the West India Islands in 1827. Previous to that date, however, it had 
occurred in less extended outbreaks in tropical countries and elsewhere. 
The earliest account of the disease, according to De Wilde,* dates from 
the year 1779. David Brylon, the chief physician of Java at that time, 
briefly describes, under the name of Knockel Koorts^ an epidemic disease 
which prevailed among the natives and colonists. Rush * published an 
account of an epidemic which occurred in Philadelphia in the following 
year, 1780. The disease was then, as now, described in North America 
as break-bone fever. At the same time it was observed by the missionary 
Wise, according to an anonymous French writer,* on the coasts of Coro- 
mandel, Africa, Arabia, Persia, and Thibet. It is said also to have oc- 



» J. J. de Wilde : Dengue in Fort WUliam I., in Java. NiedL Tijdschr., 1873, quo- 
ted by Zuelzer. 

* Medioal Enquirer and Obeerver, 1789. 
' Zuelxer : Ziemasen's Gyclopaodia, voL IL 
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curred at Lima, in January, 1818, and in the United States, at Savannah, 
ill 1826. 

Previous to the general epidemic which made its appearance first in 
September, 1827, at St. Thomas, there exists not the slightest trace ia 
medical literature of this disease in the West Indies.* 

From the Island of St. Thomas it spread in October to St. Croix. In 
these islands almost every inhabitant in a population of 12,000 suffered. 
It passed thence toward the northwest, over the great Antilles to the 
main-land of North America, and southward over the Caribbean Islands 
to Columbia. 

Following its course toward our own country, we find that in the spring 
of 1828 it had reached Pensacola, and that it spread thence in June to 
Charleston in one direction, and in the other, to Mobile and New Or- 
leans, where it prevailed early in the summer. It made its appearance in 
Savannah in September. In the same year sporadic cases were observed 
in Boston, New York,.and Philadelphia, and, according to some accounts, 
in some of the cities of the West, although the evidence in regard to the 
last statement is not conclusive. 

In the beginning of the year 1828, the disease prevailed in Columbia, 
and nearly at the same time in Porto Rico, Hayti, and Jamaica. It broke 
out in Cuba in March. In these islands and in Columbia it continued till 
September of the same year. 

Two decades now passed without the occurrence of dengue in extended 
epidemics. It is true that in 1839 an outbreak took place at Iberville, in 
Louisiana, and one in 1844 at Mobile, but they appear to have been con- 
fined to the localities in which they first appeared. 

In the summer of 1848, it again showed itself in New Orleans, and 
less extensively in Vicksburg and Natchez. In these outbreaks, dengue 
appeared simultaneously with the yellow fever. In the autumn of the 
same year it was again observed in Mobile. Cases occurred during the 
next two years, from time to time, in the cities along the Gulf Coast. 

In 1850, a wide-spread epidemic visited the Southern States. Appear- 
ing in Charleston toward the end of July, it spread successively to Sa- 
vannah, Augusta, Mobile, New Orleans, and intermediate points, and into 
Texas, in which state it became epidemic in October. The extent of 
prevalence of this disease in some of the localities visited by this epi- 
demic is remarkable. Dickson informs us that, in Charleston, all the 
members of large households were attacked, without a single exception, 
and that of his own family, numbering eleven persons, he alone escaped. 
It is computed that ten thousand persons were ill in Charleston at one 
period, and that between seventy and eighty per cent, of the population 
suffered during the epidemic. The number of inhabitants in the town of 
New Iberia, Louisiana, in 1857, did not exceed two hundred and fifty; 



Hirsoh : Handbuch der histoziiich-geographische Pathologie. Erlangen, 1860. 
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Leas-extendci] epidemics occurred &( various points iu tlic same belli 
Oonntfy in IStil, and again iu 18G6. 

In the aummer of 1846, dengue appeared in Brazil, and prevail e<i| 
idely. It reappeared, at the same season of the year, in the three 

ig years. Jn 1852 it visited Peru. This visitation was fallowed by! 

In the eastern hemisphere, from the time of the epidemic reported by 
'ise, already alluded to, no outbreak is mentioned till 1799, when it 
■lie out in Lower Egypt, and prevailed extensively in and around 
Cairo, under the name of the "knee evil." Pruner, who had seen tha 
affliotion on the coast of Arabia in 1835, again cuoou[itered it at Cairo, 
in August, 1845, and a little later in Alexandria. No further accounts 
are met with concerning the existence of the disease in tropical Africa 
until 1871. It lias, at various periods, prevailed very extensively in 
India; in the year 1824, dengue made its appearance as an unknown 
disease, both to the physicians and the public, in the southern parts; it 
spread, in the rainy season, to Calcutta, and from there, along the Ganges, 
to Berhampoor, whence it extended over the southern portion of Deiigal 
and a part of Madras. In March, 1825, it reappeared at Berham})oor, 

ted Calcutta, and I'runer states that 
who came from India to Cairo iu 1845, told of its epidemio 
prevalence in that country and along the borders of the Hed Sea. 

In 1860, it appeared among the ships at Martinique, and spread later 
to the garrison. Halbot states that, of four hundred men constituting 
the garrison, one hundred and twelve suffered from the disease. 

The dengue prevailed in Spain from 18(14 to 18(iS. 

It appeared in Arabia in 1871, and was observed by Read, especialljr 
in Mecca, Medina, and Aden. In the last of these cities it was epidemio 
during a period of more thaii seven months; of the garrison of nine hun- 
dred men, seven hundred had the disease. Following the line of travel, 
it spread, in 1871, to Zanzibar and other points on the African coast. It 
was observed in the same year at Port Said, where it is said to have pre- 
vailed every year at the season of the date-harvest. In November, 1871, 
it broke out in Java. In 1872, it spread through all India, starting froni 
Bombay and Cananore, and following, at first, the line of the railroads. 
Cases appeared at the same period in the English stations of China, Bur- 
mah, and Nepaul, This epidemic was as intense as it was wide-spread. 
In some localities scarcely an individual escaped. In Madras it prevailed 
BO violently that not a house escaped. The epidemic reached its height^ 
in September and October, and subsided suddenly 
about the middle of the latter month. 
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A mild epidemic of dengue prevailed at Charleston and in some of 
the neighboring localities, and at various points along the Gulf Coast, 
during the summer and autumn of 1880. It ceased with the advent of 
cold weather and frost. At the same time this disease was extensively 
prevalent in Northern Egypt. 



Etiology. 

I. FBEDISFOSINO CAUSES. 

There can be no doubt whatever that climate has a large influence iu 
the development of dengue. It is a disease of tropical and subtropical 
lands. When it has occurred in colder countries, it has made its appear- 
ance almost exclusively in the summer or autumn, and upon the advent 
of cold weather has promptly disappeared. Its prevalence has also been 
restricted to sporadic cases or to circumscribed local epidemics. Arnold' 
declares that '' this disease is undoubtedly affected by frost. The diminu- 
tion of cases after a frost last fall, was as marked as the diminution of 
cases in our endemic climate fever usually is." 

With this exception the cotidition of the weather has no direct influ- 
ence either upon the origin or upon the epidemic spread of the disease. 
Within the tropics it has occurred alike in the hot, the cool and the 
rainy season of the year. In our Southern States it has prevailed in wet 
and dry, in cool and warm weather, indifferently, though it is to be re- 
marked that it has almost always first broken out in summer and disap- 
peared to a great extent, if not wholly, in the winter months. In the West 
Indies it prevailed continuously for a period of "nearly twelve months 
through a variety of seasons, and was neither perceptibly influenced by 
vernal nor autumnal equinoxes, by our strong, wintry north wind, nor by 
the scorching, fiery sea-breezes of June and July " (Maxwell). 

The supposition that a peculiar condition of the atmosphere, combining 
a high degree of moisture and " stagnation of the air " with prolonged and 
very intense heat, are necessarily associated with the origin and trans- 
mission of the disease, or that its appearance as an epidemic is necessarily 
preceded by prolonged, heavy rains, falls to the ground, in view of the 
recorded fact of its prevalence at all seasons of the year in tropical regions, 
and its steady advance in the direction of the lines of human intercourse 
without regard to the dryness or moisture of the weather. 

Dengue is in the strictest sense a pandemic disease. With the excep- 
tion of influenza, no other disease has prevailed over so wide an extent of 
the surface of the globe, or attacked with such impartiality the inhabitants 
o'f the countries over which it has passed. 



^ Charleston Medical Journal, May, 1851. 
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jRace and nationality have but little influence upon this disease. Ob- 
servers in all countries where it has prevailed agree in the statement that 
it spreads equally among the white and colored of all nations. To this 
general remark must be made the exceptions, that in the South the negro 
race is attacked a little later and suffers less generally than the whites, 
and that, in the last epidemic in India, Europeans recently arrived ap- 
peared to suffer from the disease in a milder form than residents already 
acclimated. 

The disease spares neither a^e, seXy nor occupation. Infants in arms 
and octogenarians are equally prone to it. All classes of society alike 
suffer. The physician enjoys no immunity. He is almost invariably at- 
tacked. Aitken suggests that this is the reason that the details of symp- 
toms in epidemics of this disease are so minute. 

It prevails, as a rule, chiefly in cities, less generally in the open coun- 
try. To this there have been, however, notable exceptions. 

n. THE EXCmNO OAUSB. 

The exciting cause of the disease is unknown. That it is specific is 
no longer open to doubt. Whether it is strictly a contagium or a miasm 
is still undecided. It is capable of being conveyed by human intercourse, 
and in most instances has spread by a steady progress, in direct lines from 
the points of early infection. Dickson and some of the observers of the 
later Indian epidemic look upon the disease as contagious, but adduce no 
direct proofs; others strongly oppose this view. Most physicians who 
have had the opportunity of personally observing the disease express no 
opinion upon this point. It is not generally regarded as contagious. 

Its mode of invasion, its rapid march, the unsparing manner in which 
it attacks entire families, cities, and even districts within a brief space of 
time, are opposed to the assumption that it is propagated by contagion 
alone. 

In some of the outbreaks, dengue has preceded or followed yellow 
fever. But it has so often occurred independently of any association with 
that disease, that the existence of any pathological relationship is in the 
highest degree improbable. Dengue has not only prevailed in the mari- 
time countries subject to yellow fever, but it has extended to the moun- 
tainous back-country, in which the latter fever is unknown. The occasional 
association of dengue with scarlet fever and whooping-cough in epidemics 
is accidental, not causal. 

No hypothesis adequate to explain the fierce epidemic outbreak of 
this disease in widely separated localities, and at long intervals of time, 
has yet been advanced. 
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Clinical History. 

The period of incubation in about half the cases is extremely brief. 
At the comuieucement and at the maximum of an epidemic, the attack may 
follow exposure in a few hours, occurring without preliminary symptoms. 
Toward the close of an epidemic, the period which elapses between the 
exposure and the onset of the attack may be lengthened to several days. 

The invasion of the disease is generally abrupt; there may in some 
cases, however, be a prodromal stage of from one to three days, charac- 
terized by lassitude, headache, a furred tongue, loss of appetite, muscular 
soreness, and chilliness. 

Usually, however, the patient is seized, upon waking, with intense 
headache, burning pain in the temples, backache, and severe pain in the 
joints. Sometimes the first symptom is an acute pain in one of the joints — 
for example, one of the joints of the hand or foot; this may come on 
while the patient is engaged at his ordinary occupation, and apparently in 
full health. 

The affected joints rapidly become swollen, and the skin of the 
face and neck is flushed and turgid. Painful stiffness of the muscles fol- 
lows; the affected members are moved with great difficulty and suffer- 
ing. The muscles of the eyes sometimes become stiff and immovable, the 
conjunctiva reddened, the eyelids swollen, so that the patient wears a 
staring expression, while the eyeballs feel too large for the sockets. 
There is intolerance of light and sound. At the same time symptoms of 
gastric disturbance occur; the tongue is coated; a burning pain is felt 
in the epigastrium, and there is nausea, followed by bilious vomiting. 
The irritability of the stomach is often so great that scarcely anything is 
retained. In most cases desire for food is wholly lost; but not infre- 
quently, especially in children, the appetite is retained; thirst is not ur- 
gent; the bowels are constipated. 

Fever makes its appearance at the onset of the attack, and reaches 
its height within the first twenty-four hours. A temperature of 41.5** C 
or 42° C. (106.7'' F. or 107.6° F.) is not infrequently observed in the 
axilla. The fever is now continuous ; the pulse is full, hard, strong 
and exceedingly frequent, beating from 120 to 140, and even higher 
in children. The breathing is quickened, the skin hot and dry. Confu- 
sion of thought, and even delirium, particularly in children, also occur, 
and in young children the disease sometimes commences with convul- 
sions. There are no other symptoms primarily deferable to the nervous 
system. 

Tn a great majority of the cases, an exanthem of variable character 
now shows itself. This eruption most frequently resembles the efflorescence 
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The ituration of the first febrile paroxysm is variable, lastiug from u 
few hours to several days. Its average duration is from Iv^o to three 
days. The fever generally abates suddenly, often with the occurrence of 
critioal discharges, such as profuse sweats, epistaxis, or diarrhceu, the 
evacuations being dark, greenish, tawny, and foul-smelling. 

Exceptionally the fever subsides slowly by lysis. The subsidence of 
tiie fever is marked by the disappearance of the eruption, if any be pres- 
ent, bv the appearance of moisture on the akin, and an amelioration of the 
pains in ihe muscles and joints. In most cases the patient, although much 
relieved, is unable to leave his bed by reason of the great prostration fol- 
lowing the fever. In other cases the relief is so great and the strength 
Eo well preserved, that the patients do not hesitate to arise from bed and 
even to leave th<! chamber. 

This stage of the disease, which is analogous to the intermission of 
relapsing fever, is thought by recent observers to be in moat cases a very 
marked remission, in which the temperature closely approaches, but does 
not reai'h, the normnh in others it amounts to a period of complete apv- 
rexia. Its duration is from two to three days. In some coses it is wanting 
altogether, or of so short duration that it is overlooked. Notwithstanding 
the great amelioration of all the symptoms during this period, some head- 
ache, and more or less of the stiffness of the joints and muscles, remain. 
At the expiration of some hours, or of two or three days, as the case may 
be, acute symptoms reappear and the second febrile paroxysm sets in. 
Fever again arises, but it is not so intense as before, and its type ia re- 
mittent rather than continued. The tongue again becomes coated, appe- 
tite is lost, nausea distresses the patient, but vomiting at this stage is 
rare. Headache attends It, and in many cases there is an exacerbation of 
the pains in the joints and some increase in the stiffness of the muscles, 
both these symptoms having continued in some degree throughout the rti- 
missioii. Coincidently with the reappearance of the fov«r, an erui>iioii 
shows itself. This eruption, which may be looked upon as the distin- 
guishing feature of the second paroxysm of the disease, has been variously 
described by different observers as erythematous, rcseola-like, nibeolous, 
or as resembling urticaria. Appearing in many instances, first upon thi; 
palms of the hands or upon the soles of the feet, it extends over the 
greater part of the surface of the body. Or it may be localised in certain 
regions. It is attended by annoying itching, and, after an existence vary- 
ing from some houre to two or three days, it vanishes and is followed by 
furfuraceous desquamation. 

The duration of these symptoms is usually about two or three days. 
The fever gradually subsides, and the acute symptoms disappear, leaving 
the patient in an enfeebled state, often requiring months for (he rc-nr* 
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lishment of health. Besides the debility, which is often very great, 
emaciation, diarrhoea, and painful stiffness and swellings of the joints, pro- 
tract the convalescence. 

Complications do not occur, and there are no sequels. Relapses often 
take place, and occasionally repeated relapses befall the same patient. 
They run a milder course than the primary attack. The affection is scarcely 
ever fatal. Convulsions may occasion an unfavorable termination in 
infants. On the other hand, it is among the most painful of the epidemic 
diseases, and not seldom gives rise to serious impairment of health by 
the exhaustion which follows the high fever, the prolonged, severe pains, 
the sleeplessness, the inability to retain food, and the abundant critical 
discharges. 

The course of the disease may be divided according to recent ob- 
servers into — 

a, the period of first febrile access, two to three days. 

by the intermission, some hours to two or three days. 

Cy the second febrile stage, two to three days. 

Whole duration of the acute symptoms, about eight days. 

The intermission may be altogether absent. 

The duration of epidemics varies from two to seven months. 

It remains to consider more in detail some of the prominent symp- 
toms. 

77ie affection of the joints and lifnbs, which accompanies the first 
paroxysm, gives rise to the peculiarities of gait and attitude which are 
expressed in so many of the popular names of the disease. It attacks 
large and small joints alike, often six or eight being affected at once. 
The joints of the hand, foot, and knee, the spine, the fingers, the toes, 
the elbow and shoulder, are ofttimes involved successively in the order 
given. In severe cases all the joints are implicated (Zuelzer). The joints 
arc swollen, red, immobile, painful, and often exquisitely sensitive to the 
touch. The stiffness of the affected limbs is not wholly due to the condi- 
tion of the joints. The muscles are likewise stiffened and sore, and there 
is an effusion of serum in the connective tissue surrounding certain of the 
tendons. The fingers are often stiff, and the hand cannot be closed. This 
is particularly the case in the morning, and constitutes an annoying cir- 
cumstance of the convalescence. 

The pains are described as rheumatic or rheumatoid, by most writers. 
De Wilde observed isolated painful spots in several instances, and in 
others found a single nerve-trunk, as the ulnar, to be affected. The 
pains in this disease, as in acute articular rheumatism, pass from one set 
of joints to another with remarkable rapidity. At the onset of the attack, 
only severe headache and pain in the hands may be complained of, yet in 
a few hours the joints of the feet and the knees may have become in- 
volved. Each new invasion of a part is accompanied in such instances 
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by twitching of the muscles in the neighborhood of the joint affected 
(Aitken).* Patients describe the pains as of exceeding severity ; they 
express them by such terms as " boring " and " breaking." Few can en- 
dure them without complaining. This affection, much less prominent 
during the second paroxysm of the fever than in the first, gradually disap- 
pears; but it may persist for several weeks, or even for some months, 
becoming fixed in one or more joints. 

In three cases examined aftef death, serous infiltration of the connec- 
tive tissue in the neighborhood of affected joints was found twice, and 
reddening of the crucial ligament of the knee once (Hirsch). 

As has already been pointed out in the definition of the disease, k pri- 
mary and a secondary exanthemy corresponding respectively to the first 
and second febrile paroxysms, occur in a majority of the cases. 

The first, though present in a large proportion of the cases, is by no 
means constant. When present it appears and disappears coincidently 
with the fever. 

The latter is, as a rule, always encountered. Much diversity of view 
as to the character of this eruption is found in the writings of those who 
have recorded their personal observations of the disease. The forms com- 
monly assumed by the eruption have already been indicated. In some in- 
stances they are mixed, as, for example, erythema and urticaria may be 
present at the same time. Urticaria is common in children. Consider- 
able swelling of the skin attends the appearance of this eruption in some 
regions, especially upon the palms and soles, at the lobe of the ear, and 
about the eyes, where it induces conjunctivitis and lachrymation. In se- 
vere cases the mucous membrane of the mouth and throat, and that of the 
nostrils, is inflamed. Aphthous ulcerations occur upon the tongue and 
buccal mucous membrane. The secretion of saliva is sometimes increased, 
and the salivary glands, and in particular the parotids, are swollen. . 

The superficial lymphaticSy about the angle of the jaw and in the groin, 
are also in some instances transiently enlarged. Less commonly, boUs oc- 
cur during the convalescence, and some observers have recorded the occa- 
sional occurrence of extensive subcutaneous abscesses. 

The desquamation is usually bran-like, but this is not always the case. 
The epidermis has been observed to peel off in large flakes, leaving a 
denuded, painful surface, which has sometimes resulted in superficial ul- 
cerations. The urine during the access of fever is scanty and of dark 
color; its specific gravity is high; albumen has not been observed. With 
the crisis its quantity is augmented. 

Restlessness, sleeplessness, headache, especially involving the forehead 
and temples, and sometimes nocturnal delirium, attend the fever. 

' Beynolds* System of Medicine. Article on Deogne. YoL i., 186& 
23 
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In ohildren the fever is of shorter duration^ and the course of the dis- 
ease is modified by the convulsions by which its advent is not seldom 
heralded, and which sometimes persist, and even lead to a fatal issue. 
JRapid emaciation^ and, as has been pointed out, an extreme debility, 
attend this disease. Weakness and loss of muscular power, in the legs 
especially, often continue far into the convalescence. 

Hirsch informs us that affections of the heart appear to have been in 
no case encountered. His opinion is the result of a study of the histories 
of the epidemics prevailing previous to I860. In the recent epidemics in 
India, M. Sheriff and Dunkley not seldom observed, after the fever, an 
affection of the heart, which was considered to be pericarditis. In no case 
did it, however, result in death, and after a time it disappeared (Zuelzer). 

The respiratory organs are not implicated in the disease. In very 
rare instances pleurisy has been noted. It is probable that its association 
with dengue in such cases was accidentaL 

It is stated by observers of the West Indian epidemics, that females 
at various periods of pregnancy suffered the severer forms of the fever 
without any tendency to abortion. But, in the visitation in India in 1872, 
this accident not infrequently took place. 

Dr. F. P. Porcher furnished to the National Board of Health Bui- 
letin^ September 25, 1880, the following account of the mild epidemic of 
break-bone fever which prevailed during the past summer at Charleston: 

" It began, it appears, in the extreme northwestern portion of the city, 
above Calhoun, near Line and Columbus streets, in what was formerly 
called the * Neck.' Afterward it seemed to progress into the lower or 
oldest part, and there is every indication that it is now diminishing. 

'^ The earth had been disturbed in the paving of King street, an exten* 
sive thoroughfare running north and south the entire length of the city, 
and the special section of the city where the first cases were noticed was 
not in as good a condition as others, being near the marshes, and new 
streets having been opened there; but, though we were at first inclined 
to search for the causes of disease in these conditions, the simultaneous 
appearance of the fever in the West, and, as we learn, in Savannah and 
Augusta, must exclude such a supposition, and refer it to general and 
wide-prevailing atmospheric influences. 

" Besides our own experience, which has been limited on account of 
temporary absence, we have made diligent inquiries of many persons, of 
physicians as well as the laity, and learn the following particulars, which 
we present in default of a more complete report, which will doubtless be 
made in the future. 

" The symptoms vary exceedingly — some being present and some ab- 
sent — as follows: the disease generally begins with a feeling of coldness, 
or by a chill, followed by fever; this, with a temperature ranging from 
100** to 105**, lasts generally from twenty-four to forty-eight hours, occa* 
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sionftlly extending to four or five days, and even in rare oases to seven. 
Relapses occasional, especially in those who have gone out too early. 
Headache frequent, generally frontal, from the beginning. Miliary erup- 
tions, sometimes elevated and red, like measles, and the occasional pres- 
ence of sudaminaover theface^ neck, and body ; sometimes the eruptions 
were confined to the body, and endured for days after recovery. Wo 
have seen some examples of slight desquamation — furfuraceous or branny^ 
in character. Sweating profuse in many persons, though often absent. 
Hence, some physicians are inclined to consider the disease to be suette 
tniliare of a mild form. ' Break-bone ' is the best name, because pain in 
the bones and limbs is the most constant symptom. There is often great 
restlessness during the fever, and in some a feeling of tightness or con- 
gestion about the throat, with bleeding in a few cases known to us. Ca- 
tarrhal symptoms are rarely present, although cough has occasionally 
existed. Bleeding from the nose not unusual in children, and also increase 
in the menstrual molimen has been observed. Pain in the back and limbs 
markedly present, but no decided swelling of joints, no carbuncular en- 
largements or boils, as in the epidemic of dengue of forty years since, or 
in that of * break -bone' which followed some years subsequently. Weak- 
ness and prostration have been very decided, but not nearly to such an 
extent as in previous epidemics. Some of the physicians consider that 
there has been a tendency to hepatic torpor or congestion— of no great 
severity, however. We have heard of no cases of decided jaundice. Nau- 
sea and vomiting seldom occur. 

" The disease does not affect all the members of a household, often- 
times only one or two being seized, though we have known six to be 
taken in one house; in this respect differing from the dengue, as described 
by Prof. Dickson, and from the epidemic seen by us some thirty years 
since. Then ten thousand were down; no one was well enough or strong 
enough to help his neighbor, and one had to learn to walk over again. 

''It is difficult to calculate the number who have suffered, as very 
many have not employed a physician; from two to three thousand, per- 
haps, approximates the number. 

" Very little active treatment has been used — as far as we can learn, as 
follows: a mild laxative, saline or mercurial, hot teas, nitre, pediluvia, 
sinapisms, etc., and quinine during and after the attack, upon theoretical 
grounds, with occasionally mild stimulants. Several persons have recov- 
ered with no treatment whatever. 

'* It has prevailed among both races, perhaps equally, and not a single 
death is ascribed to this disease, as far as we can learn. The only disad- 
vantage which accrues to those who take it is the time lost, and the tem- 
porary pain and weakness from which they suffer. 

'' Persons who were in the city and who visited the country had mild 
attacks. We know of four such; one of these had reached Asheville, 
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N. C, where we saw him. Cases of the fever have occurred in Sammer- 
Tille^ thirty miles off, on the line of the South Carolina Railroad, among 
persons who had neVer visited the city; others sickened there who had 
paid flying visits, remaining a part of a day only." 



Diagnosis. 

77ie diagnosis is not attended with difficulty. No other disease pre- 
senting analogous symptoms spreads with the same rapidity through a com- 
munity. No other disease whatever, except influenza — with which dengue 
can by no possibility be confounded — attacks entire communities, sparing 
neither the young nor the old, the poor nor the rich, and, as has more 
than once been recorded, not a single individual in a district. 

The natural history of dengue makes it unnecessary to point out the 
points of differential diagnosis between it and acute articular rJieumatism^ 
to which it presents, in the first febrile paroxysm, strong resemblances ; or 
between it and scarlet fever or measleSy which the eruptions of the second 
paroxysm are said, in certain instances, to resemble. Its likeness to re- 
lapsing fever is confined to its course, which is in fact that of a relapsing 
fever. In future outbreaks careful microscopic examinations of the blood 
are urgently called for, in view of this resemblance, and the discovery by 
Obermeier of a minute organism in the blood of relapsing fever patients. 



Tbkatmknt. 

Efficient methods oi prophylaxis^ as regards the individual in infected 
localities, are not known. As regards communities, it has been recom- 
mended that a rigid quarantine of the districts in which dengue prevails, 
and the isolation of the patients, may prevent its spreading. These mea- 
sures, in view of the march of epidemics along the lines of human inter- 
course, the facility of its transportation in ships, and the enormous aggre- 
gate of human suffering which its unchecked progress occasions, will 
demand vigorous enforcement by the authorities of the city or region in 
which dengue shall next make its appearance. 

There is no abortive treatment. 

It is a specific disease, for which we possess no specific remedy. 
Nevertheless, much can be done by a judicious medication to mitigate the 
symptoms and abridge the period of convalescence. The treatment is to 
be conducted in accordance with general therapeutic principles, and is for 
the most part symptomatic. 

Neither general nor local blood letting is of service. Either increases 
the tendency to debility and gives rise to vertigo during the convalescence, 
which is, at the same time, protracted. 
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JEliminative meaaureSy in accordance with the practice of the tropics, 
have usually been employed in the beginning of the treatment. 

.Emetics are highly spoken of. In several epidemics, pushed to the 
production of free biUous vomiting, they have greatly relieved the head 
and eased the pains. For this purpose tartarized antimony and ipecacu- 
anha were used. The latter is *to be preferred. 

Purgation is called for by the constipation which exists during the 
first period of fever, and by the dark green color and highly offensive 
character of the evacuations which commonly take place at its critical 
termination. It is desirable to anticipate elimination by the bowels by 
recourse to mild, but efficient purgatives. The disappearance of the 
green color and the occurrence of more natural fecal discharges, has co- 
incided with a further amelioration of the symptoms. It is not neces* 
sary to push purgation to the bringing* about of watery discharges. 
Rhubarb, aloes, magnesium sulphate, and the like, variously associated 
and combined, are proper remedies. The aggravation of the sufferings of 
the patient which attends the act of defecation cannot be regarded as a 
contraindication to their use, in view of the concurrent testimony of al- 
most all observers that they are of undoubted service. The bowels 
should be kept open throughout the sickness by the occasional adminis- 
tration of mild laxatives. 

With a view of acting upon the skin^ the sweet spirits of nitre, neu- 
tral mixture, or the effervescing draughts may be regularly given at inter- 
vals of two or three hours. Warm baths have also been employed. 
Bartholow ' suggests that, as the first paroxysm usually terminates by 
crisis and commonly with sweating, the " behavior of nature " may be 
imitated, and this stage possibly shortened by the administration of pilo- 
carpine. 

If necessary, diuretics are to be administered along with the foregoing 
remedies. 

Opiates, to relieve the pain, restlessness, and inability to sleep, form 
an important part of the treatment. The subcutaneous injection of mor- 
phia will in most instances best fulfil this indication. Dover's powder 
may be given at night. 

SeUordonna in large doses has been highly extolled as favorably influen- 
cing the joint-pains. Its local application to the painful joints, in the form 
of a soft ointment, would probably constitute a valuable adjunct to the 
treatment. Salicylic acid and the salicylates, as yet untried in this dis- 
ease, would also probably prove useful against the rheumatoid phenomena. 

Alcoholic stimulants should be given from the decline of the initial 
fever, in carefully regulated doses, regard being had to the habits and 
mode of life of the individual patient. 

> Pzaotioe of Hedidne, 188a 
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Quinine, combinations of iron with strychnia, and particularly the 
tincture of the chloride of iron, or that preparation of it known as Bash- 
am's mixture, are to be given upon the subsidence of the fever of the 
second paroxysm. The impaired appetite and enfeebled digestion are 
best managed by minute doses of strychnia, 0.0015 — 0.001 gramme (gr. 
^ — iV ^* ^')y c'^^eJ* alone or in combination with dilute phosphoric acid, 
and with or without iron. 

The itching which is so distressing a symptom in the second paroxysm, 
and during the desquamation which supervenes, may be in part relieved 
by the application of lotions of ammonium chloride and corrosive sub- 
limate in almond emulsion: 

5 . Ammonii chloridi 1 — 1.3 grm. gr. xv. — xx. 

Hydrargiri chloridi c(frr.. . 0.008 — 0.016 grm. gr. ^ — J. 

Misturffi amygdalae 32 c.c. fl. § j. 

M. 

or a solution of carbolic acid, one-half of one per cent, to one per cent. 
The lingering stiffness, pain, and soreness of the muscles and joints are 
best treated by systematic hot douches and massage, and by mild galvanic 
currents. 
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AB8CB8S, hepfttio, in ^hoid feyer, 185 
of the spleen in relapsing fever, 888 
Abaoesees, in relapsing fever, 838 
in typhoid fever, 189 
moltiple, in oerebro-spinal fever, 90 
Ad^nopathie bronchiqne, in influenza, 84 
Age, in etiology of cerebro-spinal fever, 59 
in etiology of typhoid fever, 118 
in etiology of typhus fever, 253 
influencing the mortality in typhoid 
fever, 219 
Albnminnria, transitory, in typhoid fever, 

188 
Aloohol, excess of, in etiology of typhus, 
252 • 

in typhoid fever, 226, 299 
Alcoholism, diagnosticated from typhus fe- 
ver, 297 
Anasmia, after relapsing fever, 888 
Auaesthesia, cutaneous and muscular, in 
typhoid fever, 167 
in oerebro-spiual fever, 77 
Arachnoid, condition of, in cerebro-spinal 

fever, 91, 92 
Arteries, fatty degeneration of, in typhoid 
fever, 208 

Bed-sores, in typhoid fever, 189, 240 

in typhns fever, 286 
Blood, changes in, in typhoid fever, 208 

condition of, in cerebrospinal fever, 
90 
Boils, in typhoid fever, 189 

in typhus fever, 285 
Bowels, hemorrhage from, in typhoid 

fever, 174 , 

Brain, changes in, in typhoid f erer, 800 



Brain, condition of, in cerebro-spinal fever, 
98 
condition of the dura mater of, in 

cerebro-spinal fever, 91 
condition of the substance of, 98 
Bronchitis, capiUary, as a complication of 
influenza, 88 
in relapsing fever, 882 
in typhus fever, 281, 284 

Calyartum, condition of, in oerebro* 

spinal fever, 91 
Cancrum oris, in typhus fever, 287 
Catarrh, bronchial, in typhoid fever, 176. 
181 
the, of influenza, 80 
Cellulitis, in typhus fever, 286 
Cerebro-spinal fever (see Fever), 46 
Chill, in cerebro-spinal fever, 72 
Choroiditis, a sequel of relapsing fever, 884 
Circulation, in influenza, 29 

in simple continued fever, 5 
Circulatory system, symptoms referable 

to, in typhoid fever, 161 
Climate, in etiology of cerebro-spinal 
fever, S7 
in etiology of relapsing fever, 809 
in etiology of typhoid fever, 116 
in etiology of typhus fever, 251 
Cold, antipyretic use of, in typhoid fever, 
229 
as an antipyretic in typhus fever, 298 
Coma, in cerebro-spinal fever, 74 

in relapsing fever, 824 ^ 

Coma vigil, 266 

Congestion, hypostatic, in typhoid fever, 
289 
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Constipation, in typhoid foTOr, 287 

in typhus fever, 288 
Contagiam vivam, of typhoid fever, 121 
Convolsions, in cerebro -spinal fever, 75 

in typhoid fever, 165 

in typhas fever, 268 
Oomea, perforation of, in typhus fever, 287 
Cough, the, of influensa, 81 
Countenance, in influenza, 80 
Cutaneous lesions, in oerebro-spinal fever, 

77 
Cystitis, in typhoid fever, 188 

Deaf-mutism, after cerebro-spinal fever, 

89 
Deafness, after oerebro-spinal fever, 89 

in typhoid fever, 191 

in typhas fever, 287 
Death, mode of, in oerebro-spinal fever, 98 
Debility, in influenza, 82 

in relapsing fever, 825 

in typhus fever, 267 
Deglutition, difficult in typhoid fever, 184 

difficult in typhus fever, 282 
Delirium, in oerebro-spinal fever, 73 

in relapsing fever, 824 

in typhoid fever, 164, 235 

in typhus fever, 265, 300 
Dengue, 844 

clinical history of, 850 

diagnosis of, 856 

etiology of, 848 

exciting cause of, 849 

historical sketch of, 845 

treatment of, 856 
Diarrhoea, a complication and sequel, of re- 
lapsing fever, 883 

in typhoid fever, 178, 286 
Diet, in typhoid fever, 225 
Dietetics, of typhoid fever, 222 
Digestive system, condition of, in simple 
continued fever, 5 

derangement of the organs of, in cere- 
bro-spinal fever, 84 

in influenza, 30 

symptoms due to disturbance of, in 
relapsing fever, 831 

symptoms referable to, in t3rphoid 
fever, 170 
Diphtheritic processes, in typhoid fever, 184 
Drmking-water, contamination of, in eti- 
ology of typhoid fever, 124 



Duodenam, changes in, in typhoid fever, 

208 
Dura mater of the brain, condition of, in 
cerebro-spinal fever, 91 
condition of, in typhoid fever, 209 
Dysentery, a sequel of relapsing fever, 834 

in typhus fever, 287 
DyspncBa, the, of influenza, 81 > 

Eab, disorders of, in cerebro-spinal fever, 
86 
disorders of, in influenza, 85 
disorders of, in typhoid fever, 166, 191 
Ecchymoses, subpleural, in typhus fever, 

294 
Effusions of blood, in typhoid fever, 189 
Emaciation, in dengue, 854 
Endocarditis and pericarditis, in typhoid 

fever, 184 
Endocarditis, with cerebro-spinal fever, 91 
Enterio fever (see Fever), 107 

distinguished from cerebro-spinal fe* 
ver, 95 
Enteritis, diagnosticated from typhoid fe- 
ver, 212 
Epididymitis, in typhoid fever, 188 
Epistaxis, in typhoid fever, 166, 169 
Eruption, of cerebro-spinal fever, 77 
of typhoid fever, 167, 168 
of^yphus fever, 109, 277 
Erysipelas, after relapsing fever, 883 
facial, in typhoid fever, 189 
in cerebro-spinal fever, 78 
in typhus fever, 260, 285 
Erythema, in cerebro-spinal fever, 78 
Exanthem, in dengue, 353 
Exanthems, diagnosticated from typhoid 

fever, 211 
Excreta, decomposing, in etiology of ty- 
phoid fever, 124 
Eye, condition of, in cerebro-spinal fever, 85 
disorders of, in typhoid fever, 167, 191 
disorders of, in typhus fever, 268 

Febbicula, 1 
Fever, ardent continued, 4 
Fever, asthenic simple, 4 
Fever, cerebro-spinal, 46 

analysis of the symptoms of, 72 

clinical histoxy of, 64 

complications and sequels of, 87 

diagnosis of, 94 
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Fever, oei6l>ro-8piiiAl, diatarbanceB of the 
organs of special sense in, 85 
etiology of, 56 
histodoal sketch of, 47 
pathology and morbid anatomy of, 

89 
prognosis and mortality of, 97 
qrmptoms referable to the organs of 

respiration in, 84 
symptoms referable to the skin in, 77 
treatment of, 98 
yarieties, 69, 71 
Fever, enteric or typhoid (see Fever, ty- 
phoid), 107 
Fever, herpetic, 6 
Fever, infantile remittent, 195 
Fever, pernicious intermittent, distin- 
guished from cerebro-spinal fever, 95 
Fever, relapsing, 802 

anatomical lesions of, 836 

analysis of the principal symptoms of, 

824 
clinical history of, 830 
complications and sequels of, 882 
diagnosis of, 887 
diagnosticated from typhoid, 211 
etiology of, 809 
exciting cause of, 812 
following typhus, 819 
historical sketch of, 808 
prognosis and mortality of, 885 
symptoms due to disturbance of the 

digestive organs in, 881 
treatment of, 840 
Fever, remittent, diagnosticated from re- 
lapsing fever, 889 
diagnosticated from typhoid, 211 
diagnosticated from typhus fever, 296 
Fever, scarlet, distinguished from cerebro- 
spinal fever, 95 
Fever, simple continued, 1 
analysis of symptoms of, 6 
diagnosticated from typhoid, 211 
clinical history of, 8 
duration and diagnosis of, 7 
etiology of, 2 

prognosis, mortality, and treatment 
of, 8 
Fever, typhoid, 107 

analysis of the chief symptoms of, 
158 
'' anatomical lesions of, 202 



Fever, typhoid, oUnioal history of, 147 
complications and sequels of, 178 
diagnosis of, 210 
differential diagnosis of, 95, 888 
etiology of, 116 
exciting cause of, 120 
expectant treatment of, 234 
geographical distribution, 115 
historical sketch of, 108 
management of the patient during 

convalescence from, 240 
prognosis and mortality of, 213 
relapses of, 196 

special forms of treatment of, 237 
symptoms referable to the oiroulatoxy 

system in, 161 
symptoms referable to the digestive 

tract in, 170 
symptoms referable to the nervous 

system in, 168 
symptoms referable to the organs of 

respiration in, 176 
skin, condition of, in, 167 
treatment of special symptoms, com- 
plications, and sequels of, 285 
treatment and prophylaxis of, 221 
urine, condition of, in, 177 
varieties of, 192 
Fever, typho-malarial, 196 
Fever, typhus, 241 

analysis of the principal symptoms of, 

264 
anatomical lesions of, 298 
clinical history of, 260 
complications and sequels of, 284 
diagnosis of, 295 
diagnosticated from oerebro-spinal 

fever, 96 
diagnosticated from typhoid, 211 
differential diagnosis of, 888 
exciting cause of, 256 
etiology of, 251 
following relapsing fever, 819 
f omites of, 258 
historical sketch of, 242 
phenomena of the fever in, 269 
prognosis and mortality of, 290 
^mptoms manifested by the skin in, 

277 
symptoms referable to the resjnratory 

and digestive systems in, 281 
tceatment of, 297 
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Fever, typhus, Tarieties of, 288 
Fomites, in typhoid fever, 180 
in typhus fever, 258 

Oanorbnb, in relapsing fever, 888 
of the lung in typhoid fever, 182 
of the lang in typhus fever, 285 
Germ, of enterio fever, 121 
reproduction of, 186 
capable of repi educing itself outside 

of the human body, 148 
elimination of, with the fecal dis- 
charges, 140 
must undergo certain changes before 
it becomes capable of producing the 
disease, 141 
propagated by the atmosphere, 145 
remains in water and is conveyed by 

it, 144 
retains its activity for a long time, 
143 
Glossitis, in typhus fever, 287 
Gurgling, in right iliac fossa in typhoid 
fever, 174 

Haib, falling of, in typhoid fever, 189 
Hsematuria, in typhoid fever, 188 
HflBmoptysis, in typhus fever, 285 
Hallucinations, in cerebro-spinal fever, 73 
Headache, in cercbro-spinal fever, 72 

in influenza, 82 

in relapsing fever, 324 

in typhoid fever, 103, 235 

in typhus fever, 264, 800 
Hearing, disturbances of, in cerebro-spinal 

fever, 86 
Heart, condition of, in cerebro-spinal 
fever, 90 

changes in, in relapsing fever, 337 

changes in the muscle of, in typhoid 
fever, 208 

enfeeblement of, in typhoid fever, 162 
Hemorrhage, from the bowels, in typhoid 

fever, 174, 238 
Hemorrhages, cutaneous, in typhoid fever, 
189 

in relapsing fever, 882 

in typhus fever, 285 
Herpes, in cerebro-spinal fever, 77 

in influenza, 35 

in typhoid fever, 188 

in typhus fever, 280 



Hiocongh, in typhoid feyer, 165 
Hydrocephalus, chronio, after cerebro- 
spinal fever, 88 
Hypostasis, in typhoid fever, 176 
HypersBstheaia, cutaneous, in typhoid fe- 
ver, 167 
in cerebro-spinal fever, 76 
Hysteria, 97 

Infantile remittent fever, 195 
Infarctions, hemorrhagic, in typhoid fever, 

182 
Influenza, 10 

analysis of the symptoms of, 29 
clinical history of, 26 
complications and sequels of, 88 
diagnosticated from typhoid fever, 212 
etiology of, 21 
historical sketch of, 12 
morbid anatomy and diagnosis of, 37 
pathology of, 36 
prognosis and mortality of, 88 
symptoms referable to the nervous 
system in, 32 
. treatment of, 89 
Insomnia, in relapsing fever, 825 
Intelligence, feebleness of, after cerebro- 
spinal fever, 87 
Intestines, changes in, in relapsing fever, 
336 
changes in, in typhoid fever, 203 
perforation of, in typhoid fever, 185 
Iritis, a sequel, of relapsing fever, 834 

Jaundice, in cerebro-spinal fever, 84 

in relapsing fever, 321, 382 

in typhoid fever, 185 

in typhus fever, 287 
Joints, affection of, in dengue, 852 

inflammation of, in cerebro-spinal fe- 
ver, 85 

Kidneys, condition of, in cerebro-spinal 
fever, 91 
changes in, in typhoid fever, 208 
changes in, in typhus fever, 293 

Laryngitis, acute, in influensa, 85 
in typhoid fever, 179 
in typhus fever, 284 
in relapsing fever, 888 
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Liver, nbecess of, in typhoid fever, 185 
oondition of, in oerebro-spinal fever, 91 
changes in, in typhoid fever, 207 
changes in, in typhus fever, 294 
changes in, in relapsing fever, 837 
enlargement of, in relapsing fever, 331 

Locality, in etiology of cerebro-spinal fe- 
ver, 58 

Lungs, changes in, in relapsing fever, 837 
changes in, in cerebro-spinal fever, 90 
gangrene of, in typhus fever, 285 
hypostatic congestion of, in typhoid 
fever, 181 

Lymphatics, in dengue, 858 

Mania, in typhoid fever, 190 

Measles, diagnosticated from typhus fever, 

290 
Meat, diseased, in etiology of typhoid fe- 
ver, 132 
Membranes of the spinal cord, condition 

of, in oerebro-spinal fever, 92 
Memory, weak, after cerebro-spinal fever, 

87 
Meningitis, diagnosticated from typhoid 
fever, 212 
epidemic, 96, 97 
in typhoid fever, 189 
tuberculous basilar, distinguished from 
cerebro-spinal fever, 94 
Menstruation, in typhoid fever, 188 
Mesenteric glands, changes in, in typhoid 

fever, 200 
Meteorism, in typhoid fever, 172 
Mode of death, in cerebro-spinal fever, 98 
Mucous membrane, gastro- intestinal chan- 
ges in, in typhus fever, 293 

intestinal, in cerebro-spinal fever, 91 
Muscles, changes in the voluntary, in ty- 
phoid fever, 208 

oondition of, in cerebro-spinal fever, 

90 
changes in, in typhus fever, 293 
disorders of, in typhoid fever, 165 

Nails, oondition of, in typhoid fever, 189 
Nausea, in relapsing fever, 831 

in typhoid fever, 171 

in typhus fever, 282 
Neck, stiffness of, in oerebro-spinal f^rer, 
74 



Necrosis, in typhus fever, 287 
Nervous system, oondition of, in simple 
continued fever, 6 
symptoms pertaining to, in cerebro- 
spinal fever, 72 
symptoms referable to, in influenza, 

82 
symptoms referable to, in typhoid 
fever, 163 
Neuralgia, a sequel of relapsing fever, 834 
in influenza, 35 
in typhoid fever, 191 
Noma, in typhus fever, 287 
Nutrition, state of, in oerebro spinal fever, 
83 

(Edbma, pulmonary, in typhoid fever, 181, 

210 
Occupation, in etiology of typhoid fever, 1 19 

in etiology of typhus, 252 
Ophthalmia, post- febrile, 384 
Opium, in cerebro-spinal fever, 102 
Orchitis, in typhoid fever, 188 
Otorrhoea, in typhoid fever, 191 
Overcrowding, in the etiology of typhus, 

253 

Pachyhekingitis, hemorrhagic, a sequel 

of relapsing fever, 334 
Pain, in influenza, 32 

in relapsing fever, 325 

in typhoid fever, 163 

abdominal, in typhoid fever, 171 

in typhus fever, 264 
Pancreas, changes in, in typhoid fever, 210 

changes in, in typhus fever, 294 
Paralysis, in cerebro-spinal fever, 70 

after cerebro-spinal fever, 87 

in typhoid fever, 190 

in typhus fever, 267, 287 

local, after relapsing fever, 334 
Parotid gland, swelling of, in cerebro- 
spinxd fever, 85 

inflammation of, in influenza, 85 

inflammation of, in typhus fever, 286 

swelling of, after relapsing fever, 333 

swelling of, in typhoid fever, 184 
Perforation, intestinal, in typhoid fever, 

185 
Pericarditis and endooazditis in typhoid fe- 
Ter, 184 
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Pericardiom, condition of, in oerebro- 

spinal fever, 91 
Peritonitis, diagnosticated from typhoid 
fever, 212 
in typhoid f oyer, 239 
in typhns feTer, 294 
Petechiffiy in cerebro-spinal ferer, 78 
in typhoid fever, 169 
in typhus fever, 261 

Phlegmasia dolens, in typhns fever, 285 
Phthisis, in typhns fever, 285 
Physiognomy, of typhoid fever, 170 
Pia mater, condition of, in cerebro-spinal 
fever, 91 

in typhoid fever, 209 
Plague, diagnosticated from typhus fever, 

296 
Pleura, condition of, in cerebro-spinal fe- 
ver, 91 
Pleurisy, in cerebro-spinal fever, 87 

in influenza, 35 

in relapsing fever, 333 

in typhoid fever, 183 

in typhus fever, 285 
Pleurosthotonos, in cerebro-spinal fever, 

75 
Pneumonia, catarrhal and croupcus, as 
complications of influenza, 83 

in cerebro-spinal fever, 87 

in relapsing fever, 332 

in typhoid fever, 182 

in typhus fever, 284 
Pregnancy, in influenza, 35 

with relapsing fever, 323 

with typhoid fever, 188 

with typhus fever, 288 

influencing tho mortality in typhoid 
fever, 220 
Prophylaxis, in cerebro-spinal fever, 98 

in typhoid fever, 221 
Protomyoetes, of relapsing fever, 312 
Pulse, in relapsing fever, 328 

in typhoid fever, 161 

in typhus fever, 272 
Pupil, condition of, in cerebro-spinal fe- 
ver, 85 
PysBmia, in typhus fever, 285 

Bachialoia, in cerebro-spinal fever, 76 
Belapses, in dengue, 355 
in typhns fever, 290 



Relapsing fever (see Fever), 803 
Remittent fever, diagnosticated from re- 
lapsing fever, 339 
Respiration, symptoms referable to the 
organs of, in cerebro-spinal fever, 84 
symptoms referable to the oigans of, 
in typhoid fever, 176 
Restlessness, in cerebro-spinal fever, 74 
Retinitis, a sequel of relapsing fever, 334 
Roseola, in cerebro-spinal fever, 78 

Salivary glands, chang^es in, in ^phoid 

fever, 209 
Scarlatina, diagnosticated from oerelnro- 

spinal fever, 95 
Season of the year, in etiology of cerebro- 
spinal fever, 37 
in biology of relapsing fever, 300 
in etiology of typhoid fever, 116 
in etiology of typhus fever, 251 
Secretions, the, in influenza, 30 
Sewage, in etiology of typhoid fever, 122 
Sex, in etiology of typhoid fever, 119 
in etiology of typhus fever, 252 
influencing mortality in typhoid fever, 
220 
Simple continued fever (see Fever), 1 
Skin, condition of, in cerebro-spinal fever, 
90 

condition of, in simple continued fe- 
ver, 5 
hypenesthesia of, in cerebro-spinal fe« 

ver, 70 
in relapsing fever, 330 
state of, in typhoid fever, 167 
symptoms referable to, in cerebro- 
spinal fever, 77 
Sleeplessness, in cerebro-spinal fever, 74 
in typhoid fever, 235 
treatment of, in typhus fever, 300 
Small-pox, diagnosticated from typhoid 

fever, 211 
Sordcs, in typhoid fever, 236 

in typhus fever, 282 
Somnolence, in typhoid fever, 165, 235 
Spinal cord, changes in, in cerebro-spinal 
fever, 93 
condition of the membranes of, in 
cerebro-spinal fever, 92 
Spine, contraction of the erector muscles 

of, in cerebro-spinal fever, 74 
SpirilU, of Obermeier, 822 
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Spleen, abeoess of, in relapeing ferer, 888 
condition of, in oerebro-spinml ferer, 

84,91 
changes in, in relapsing fever, 837 
condition of, in typhoid fever, 172, 207 
changes in, in typhns fever, 293 
enlargement of, in relapsing fever, 

832 
enlargement of, in typhus fever, 283 

Spleniaation, in typhoid fever, 210 

Stomach, ohangres in, in relapsing fever, 
336 

changes in, in typhoid fever, 208 

Sudamina, in cerebro-spinal fever, 78 
in typhoid fever, 169 

Synocha, 1 

Tbmpbrature, in cerebro-spinal fever, 78 

in etiology of typhoid fever, 117 

in influenza, 29 

in simple continued fever, 5 

in relapsing fever, 326 

in^phoid fever, 153 

in typhus fever, 269 
Tenderness, abdominal, in typhoid fever, 

171 
Thirst, in cerebro-spinal fever, 84 

in typhoid fever, 171 

in typhus fever, 282 
Thrombosis, venous, in typhoid fever, 183 
Tinnitus aurium, in influenza, 16 
Tongue, condition of, in cerebro-spinal fe- 
ver»84 

condition of, in relapsing fever, 331 

in typhoid fever, 170, 236 

in typhus fever, 282 
Tremor, in typhoid fever, 236 
Trichiniasis, diagnosticated from typhoid 
fever, 218 



Trismus, in oerebxo-spinal fever, 75 
Tuberculosis, acute, diagnosticated from 
typhoid fever, 212 

acute miliary, after typhoid fever, 182 
Tympany, in typhoid fever, 237 

in typhus fever, 288 
Typhoid fever, 107 
Typho-malarial fever, 196 
Typhus fever, 241 

Urink, condition of, in cerebro-spinal fe- 
ver, 85 

condition of, in relapsing fever, 821 

condition of, in simple continued fe- 
ver, 5 

condition of, in typhoid fever, 177 

in dengue, 853 

in relapsing fever, 330 

in typhus fever, 274, 280 

retention of, in typhoid fever, 165 
Urticaria, in cerebro-spinal fever, 78 

in dengue, 353 

YsimiiCLES, cardiac, dilatation of, io 

typhoid fever, 183 
Vertigo, in cerebro-epinal fever, 78 

in relapsing fever, 324 

in typhoid fever, 168 

in typhus fever, 264 
Yibices, in typhus fever, 279 
Vomiting, in cerebro-spinal fever, 78 

in relapsing fever, 831 

in typhoid fever, 171 

in typhus fever, 282 

Wakefulness, in ^hoid fever, 166 
Weather, state of, in etiology of typhoid 
fever, 117 
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